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Universal Tool Grinding Machine. 


We present on this page, and on pages 2 and 
3, views of a tool grinding machine recently 
brought out by the Gisholt Machine Co., of 
Madison, Wis. This machine is the inven- | 
tion of Mr. C. M. Conradson, the superin- 
tendent and a member of the firm, and is | 
the outcome of a desire to meet the require- 
ments of the shop practice of the manufac- 
turers for a systematic and business-like | 
method of shaping and sharpening lathe and | 
planer tools used in the works. 

Tool grinding machines, strangely enough, | 
are of comparatively recent origin; strangely 
enough when it is considered that so much 
depends upon the condition of the cutting 
tools that are used in the various operations 
connected with machine work. Nothing is | 
intended in this as in any way reflecting | 
upon the skill of the machinist to put his 
tools in proper shape to do the work re- | 
quired of them. But doing this is not a de- 
sirable job; it is something that the machine | 
rather than the man should do. As the in- | 
ventor of this machine expressed himself to 
the writer, ‘‘ Grinding tools according to the | 
ordinary machine shop practice is something 
that ought not to be required of a first-class | 
mechanic; he ought to be above such work.” | 

Then, again, the time consumed around | 
the shop grindstone, or the more modern | 
emery wheel, is an important matter. | 

There isa good deal involved in the use of 
a tool grinding machine which is interesting 
to both the mechanic and the manufacturer. 
It is sometimes reasoned that the mechanic 
who uses a tool is the proper judge of the 
shape it should have. There is truth in this. 

3ut there is equal truth in the plain state- 
ment that, under given conditions, a tool will 
cut the same for one man as for another, and 
that tools for certain purposes should be of 
a uniform shape determined by practice. 

There is no reason to doubt that a regular 
system of forging tools, keeping them ready 
to hand, isa matter of economy; it is only 
another step to keep them ready ground, so 
that the workman has only to exchange the 
dull-tool for a sharp one. This avoids the 
stopping of machines while tools are being 
put in condition, thereby increasing the out- 
put, The tool grinding machine also pre- 


serves the pre-determined form of tool, which | 


is something the workman seldom does; pre- 
serving the form enables more 
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the face of the emery wheel and carried 
across it forward and back by oscillating the 
pan by means of the lever shown at the 
right of the principal cut on this page. 

The tool holderis shown in the principal 
engravings, and also in the detail cuts, page 
3. Itis arranged to slide in the pan in a di- 
rection parallel to the arbor. The tcol to be 
ground is held in this, and may be moved 
about four different centers, as follows: 

First. If the tool is bent it may be moved 

















































work to be done, and requires 
less expenditure of power to do 
it. It seems to be fairly well 
demonstrated that machine- 
ground tools last longer than 


those ground by hand. With 
the machine for grinding tools 


goes the system of forging and 
grinding in quantities, 
out from the tool room 
quired. It is the application of 

the principle of manufacture to the making 
of tools, and keeping them in order. 

The machine illustrated herewith is simple 
in construction. There is a column in which 
is journaled the emery wheel arbor. 
Through this column is forced a heavy cir- 
cular arm, upon which a pan supporting the 
tool holder oscillates. The pan is also ar- 
ranged to be moved transversely on this 
arm. It will be readily seen from this and 
an inspection of the engravings that a tool 
held as represented may be brought against 


giving A 


as re- 
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30 degrees either side of the center line to 
bring the face to be ground parallel to the 
face of the emery wheel. 

Second. A tool may be rotated through 
the full circle about its own axis as a center, 
as for grinding the sides and top. 

Third. A tool may be rc ated through 320 
degrees in a horizontal plane for grinding 
the angular faces. 

Fourth. The entire tool holder may be ro- 
tated in the base to the extent of 15 degrees 
on either side of the horizontal for the pur- 
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pose of obtaining clearance. Any required| named. All the tools shown in this chart 
clearance 


ire furnished, ready ground, with each ma- 


chine; they are of such forms as experience 
has shown the builders to be well suited to 
Theattachment shown on the floor at the} their several purposes. 


Of course this chart 


right of the cut on this page is used for grind-| is mainly intended as an aid in starting the 
ing inside tools; the one at the left is for set-| machine, and is by no means necessarily 


ting tools to be ground round-ended. 


used; it may be departed from to any ex- 


The arbor of the machine is of crucible| tent thought best, or an entire new chart 
steel, ground on dead centers, and fitted to} may be prepared. 


bronze boxes by scraping. The boxes are 
| 
| 
| 
| 
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adjusted by nuts on either end. End thrust | 
is taken by a hardened steel collar against 
vulcanized fiber washers. 

An arrang ment is provided for circulat- 
ing water; this may be used or not, accord- 
ing to requirements. 

The chart—shown in a reduced form on 


page 2—is furnished for the guidance of the 
the The 
which the vari- 


person who operates machine. 


angles indicated are those to 
ous adjustments should be made, by the aid 
of 


the graduated arcs for the purposes 





Learning all that it is necessary to learn to 


operate this machine is a very simple matter 


for a man of good ordinary intelligence. 
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Apprenticeship by Indenture. 


By S. BoLuLANp. 

In discussing this subject I shall confine 
myself strictly to the trade of molder, it 
being the trade with which I am most 
miliar. 

Writers in large numbers have come for- 
ward of late to explain the difliculties which 
beset the several trades and professions to 


fa- 


which they belong, some arguing the just- 
ice and propriety of adopting the old and 
time-honored of apprenticeship, 
whilst others, equally anxious for their in- 
dividual welfare, have supported the doe- 
trines of Dr. Adam Smith, who claimed that 
along apprenticeship was unnecessary, even 
for the nicest mechanical arts; the fallacy 
of which doctrine shall 
show, at least it 
trade of molder. 

To such as are ignorant of the molder’s 


system 


endeavor to 


relates to the 


we 


so far as 


art, the whole business seems an unfathom- 
able mystery, and even to such 
as have a superficial knowledge 
of the it is full 
terest, ever growing, 


trade of in- 


as one 


|after another of the various processes are 


|revealed, resulting in the finished work 
| which they unfeignedly pronounce ‘‘ad- 


mirable.” 
Granting the above, it would appear that 
more than an ordinary course of preparation 
is needed to make a thorough molder, and 
when I say a thorough molder I mean all 
which the words imply, not in any sense 
such a one as is generally understood. 
Usually it is said, ‘‘such a one is a good 
pipe molder,” another 
molder,” a *‘ 


is a ‘‘ good plate 
good column molder,” or a 
‘good propeller wheel mold- 
er,” etc., but it must be borne 
in mind that very many of 
these are good only at such 
special work, and not in any 
sense master of that one job, 
for the very simple reason that 
all their 
not based upon 
knowledge of the 
acts of 


manipulations are 
thorough 
trade, but 
memory on 

their part, doing only that 
which they have seen done before by other 


are mere 


|men, thus enacting the part of the parrot— 


imitators. Such men are easily discovered, 
even when engaged on their specialties, for 
when anything occurs out of the ordinary 
line of their daily drudgery, something which 
calls for a different line 
action, they are at once 


and 
confounded, and 
dilemma by pro- 
a ‘‘ mystery,” and 
it—with the inevitable result of 
a bad casting. 


of thought 


endeavor to escape their 


nouncing the whole thing 
**chancing ”’ 
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Now this state of things is not confined to | 
one foundry ; 


j 


ought to be equally interested in finding a} 
remedy for it. 

If we inquire into the status of the men| 
above shall find that the 
majority of them have no claim to be called | 
molders, other than the fact that they had | 
helped a molder until they were twenty or | 
twenty-five years old, after which, the fore- | 
man or employer was prevailed upon to} 

‘ give them a show ” ; the show is given with | 
the result as above stated. 

Hundreds of others assume the name of | 

molder, and assert their ability to perform 
any kind of work creditably and with dis- | 
patch; they back their assertions by = 
forming you that their trade was learned : 
a first-class establishment ; upon these state- 
ments they are hired, and it seems incredible 
that such frauds, as they prove themselves 
to be, could have graduated from the firms 
they refer you to. 

The reason is plain, however; upon inquiry 
you discover that their boyhood was spent 
in one wild riot, the business they had en- 
gaged to learn being the last thing thought 
of by them ;Zand -just here let me say that 
it is a very rare occurrence to find our boys 
in full accord with their employers after the 
novelty of initiation into the trade has passed; 
a spirit of distrust, which seems mutual, ap- 
pears to pervade both sides. The boy, more 
or less under the evil influence of the ruder 
spirits around him, assumes an air of false 
independence, and asserts that he is not be- 
ing rewarded his deserts, 
threatens to leave, makes things generally 
uncomfortable for all concerned, and finally 
quits, to the infinite relief of everybody, 
without having acquired even the rudiments 
of the trade his parents were anxious for him 
to learn. On the other hand, it not unfre- 
quently happens that a boy engages with 
some unprincipled employer, whose only ob- 
ject is to get all he can out of him as long 
as the boy is willing to suffer the injustice, 
but just as soon as he rebels his place is 
wanted for some other victim ; this is a cry- 
ing injustice, and calls for prompt redress. 

When all these and kindred evils are con- 
sidered, is it any wonder that we have such 
an army of incompetents, who insist upon 
being recognised as molders, and does it not 
behoove us as artisans to look for a remedy ? 
I go further 


mentioned, we 


according to 





, and assert that this question of 


Well, 












y 
all have more or less of this|do you suggest ? 
incompetency to contend with, therefore all| ingly answer, let us 
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ou say, iuuuile Justice and honor de- 


what 
I unhesitat- 
go back to 
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can molders ? 
mand that we approach there are, are those whose boyhood days were 
this subject unbiased, and watched over with deep solicitude by dis- 


There are some, but the few 


cerning parents or guar- 
dians, backed by a desire 
on the part of the employers 
to do their full duty by the 
charge placed in their hands; 


thus in reality fulfilling 
every obligation which a 
sensible indenture would 


bind them to. 

Others again amongst us 
whose claims for compe 
tency are well established, 
may not have had all the 
advantages ‘of early train- 
ing, but possessed of good 
natural ability, coupled 
with an indomitable will, 
they have determined to 
become thorough masters 
of the trade, and hesitating 
at no sacrifice which th: 
urgency of the case de- 
manded, they have pushed 
themselves to the front, 
and deservedly so; but 
these are a very small] mi- 
nority, and we feel assured 
that such men will heartily 
indorse any action which 
will insure an easier and 
surer way of lifting their 
fellow men to the front 
ranks in their profession. 

It is urged by some of 


the opponents to the system of apprentice- 


ship, that the institution interfered with the 
property which every man has or ought to 
have in his own labor, and also that the 
object is to maintain a high rate of wages 
by stinting the number of persons who are 
engaged in the occupation. Dr. Adam 
Smith, above referred to, and some of his 
school, claimed that it not only interfered 
with the liberty of the workman, but also 
with that of such as may choose to employ 
him, who were the best qualified to judge 
of his ability. They further contend that 
such laws tended to restrain competition to 
a much smaller number than would other 
enter trade. They also limit the 
time necessary to learn such trades as watch 
and clock making toa few weeks, or 
days. 

Whilst some of these arguments may seem 


wise a 


even 
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of proficiency 
inferiority as molders is becoming a national the old method of apprenticeships by in-| with fairness to all concerned, the boy, the | in his trade as will enable him to earn his 
one, for are we not called upon to witness denture, which has proved to be the only | parent, the employer, and last, but not least, | living creditably, the only return for which 


the superior skill of the strangers who come | reliable safeguard against difficulties such as | the national credit. 


to make their homes amongst us ? 


we have been describing. 


Some one Are there no good Ameri- 


says, 





isa certain stipulated time of servitude to 
the person engaged with. 
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Let us look at some of the advantages this 
method offers to the boy ; in the first place, 
allowing that the age of the boy is fourteen 
years, there is comparatively no difficulty in 
getting him into full sympathy with the 
agreement, whose conditions become part of 
his belief, and consequently part of himself ; 
any irksomeness which might present itself 
to him is immediately dispelled when he re- 
members that his skill as a molder is increas- 
ing as the years go by, thus creating an 
ambition to be esteemed a man and ar artist 
when he shall have attained his majority. 

The advantages of a legal apprenticeship 
can only be fully appreciated by such as 
have passed through that degree of proba- 
tion, especially when all the conditions have 
been met, mutually, by both parties to the 
contract, 


The method engenders a feeling of kind 


























oy 
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Plan of Tool Holder. 


regard for each other, as it is always to the 
employer's interest to be kind to his appren 
tices, and take pride in watching their steady 
progress. 

From experience, as well as from informa- 
tion carefully gathered, I am persuaded that 
a boy duly apprenticed receives a greater 
share of the journeyman’s sympathy and 
help than do those who are casually en- | 
gaged to serve a full time or otherwise, as 
either or both shall determine. 

No molder of good sound judgment and 
practical ability can pass through our 
foundries without being struck by the slip- 
shod manner and methods the majority of 
our molders exhibit in the use of their tools, 
a large number of which tools are practically | 
useless to most of them, for the reason that 
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were subjected before they could obtain | 
their diplomas. 

But, does not the public gain by the sys- 
tem, inasmuch as they are protected against 
fraud and deception? and just so would 
employers be protected against ineapable 
This latter ought to commend 
itself to the earnest consideration of all em 


mechanics. 


ployers, causing them to co-operate with 
the trades unions, with 
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of scale, since the water is made to flow ina 
thin film over the under surfaces of the pans 


outside the scale already deposited upon 


them where it is exposed to the full heat of | 


the steam. 
also made ample in extent to cause the depo- 
sition of all solid matter which is liberated 


at or below the temperature of the exhaust 
| steam, and owing to the fact that the water 
the view of estab- | 


flows over the deposited scale, the efticiency 
is fully maintained up to the 
time for cleaning the pans. 
This heater is made by the 
Hoppes Manufacturing Com- 
pany, of Springfield, Ohio, 
and patterned 
after their live 
steam feed-water purifier, in 


somewhat 
well-known 


Is 


form of 
in 


that the same pans 


are used, but other essen- 
tials it differs so as to adapt 
it to the 
The heater consists of a cylin- 


purpose intended. 


drical shell of steel plate, and 























These surfaces are in this heater | 








| 


}and other solids in solution 


form as fast as 
|they are liberated into scale on the under- 
| sides of the pans. 

No filter is used, or required, in this heat- 
er, as it has been found to thoroughly re 
|move all solids from feed water that are lib- 
lerated at 
| haust steam. 


or under the temperature of ex 

The pans are made of sheet steel, and can 
easily be drawn out for cleaning, and the 
entire heater is designed to be of the best 
material and construction—in keeping with 
the best modern steam plants. In use with 


plants where results are very 


watched, they have given the best satisfac 
tion. 


closely 


In plants where only a small amount of 
exhaust steam is available, this heater is 
well suited, and several are now in opera- 
tion where the feed water is heated to the 
boiling point with only 15 per cent. of the 
In 
each of these cases the remainder of the en- 
gines are running condensing—a_ practice 

which gives the very 


engines exhausting through the heater, 


best results. 


The heaters are 
built in sizes ranging 
from 50 to 38,000 


horse- power. 
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lishing a sound system of apprenticeship. 

This done, I have no hesitation in saying 
that the next generation of molders would 
verify all I have said on this subject, and 
prove themselves equal, if not superior, to 
any in the world. 


~=_- 


Exhaust Steam Feed-water Heater. 





We give on this page an illustration of a 


| new exhaust feed-water heater, in which an 


attempt has been made to overcome the difli- 
culties which have been experienced with 
this general type of heater known as the 
open heater, in which the exhaust steam 
into direct contact with the water. 
The main difficulty with this form of heater 
has been that the oil used for cylinder lubri 


comes 


theirapprenticeship was neither long enough | cation goes with the exhaust into the feed 


nor as thorough as it ought to have been, to 
acquire a nice artistic use of them. 

Who ever thinks of making a thorough 
musician of his boy, after allowing most of 
his young days to be spent at some hard 
calling, which demanded more than ordinary 
use of the hands? After such training, it 
would be impossible for the youth to adapt 
his fingers to the nice manipulation required 
to give due effect to string or key of the in 
strument chosen for him, and just so is it 





with regard to a molder ; a boy entering the 
trade in his early youth, under the favorable 
uuspices mentioned above, attains to such 
a degree of proficiency in the use of his 
tools that nothing can deter him from turn 
ing out his work, stamped on every part 
with the mark of a true artist. 

The question may be asked, ‘‘ Who will 
be the gainer by the adoption of a general 
system of lawful apprenticeship—the artisan 
or I 
further, I claim that it would be productive 
of a better class of citizens, and, therefore, a 
national benefit. 


the employer ?” answer, both; and 


It seems to me that the molders’ unions 
could, by a supreme cffort, become the 
pioneers in a movement which would. bring 


the above mentioned reform, and | 


feel assured that no nobler object 


about 
could 
possibly command their serious attention 
at the present moment. 

I am aware that it will be urged by some 


water, and of course causes trouble in the 
boiler. 


Showing Tool Holder and Clearance Ares. 
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is provided with neat cast-iron heads, the 

front one of which is removable for taking 

out the pans, and for access in cleaning. 
The exhaust enters at the back end, and 


after passing through a large well-con- 
structed oil-cateher, it enters the heater 


proper, from which it escapes through the 
pipe O at the front end. The pipe S is the 
drip pipe leading from the 
sewer. The admission of 

automatically regulated by a 
tloat, underneath the oil 
catcher, which operates the balanced valve at 
7. The water, on entering the heater, falls 
into the top pan first, and flows downward 


to 
the 


oil-catcher 
water to 
heater is 


drained shown 


over each pan to the chamber at the bottom 
of the shell, from which it passes to the 
pump through pipe P. 

While in operation the pans are all full of 
water, and are completely surrounded by 
the steam in the shell, 


exhaust Owing to 




















EXHAl 


The heater here illustrated, however, is so 
arranged that the oil is extracted and sep 
arated from the exhaust the first thing after 
it enters the heater, and this being done, the 


that it will tend to make the trade more ex- | full natural efficiency of the open heater is 


Clusive, but that I claim is their right, 


cqually with the professions, who for very 


| 
} 
| 
| 
| 


secured, since the condensed exhaust is re- 
turned tothe boiler, with a saving of about 


good reasons Claim protection on account of | 15 percent. of the water, and there is no loss 


HHI 
Mi 





st STEAM FEED-WATER HEATER. 
the convex shape of the bottom of the pans, 


the water is caused to flow in a thin film 
along their undersides in such a manner 
that the exhaust always comes in direct con 
tact with 


degree obtainable without 


it, thus heating it to the highest 
back 
The insides of the pans afford ample settling 
the 


pressure, 


chambers, in which mud and solids in 


the forced apprenticeship to which they | of efficiency whatever from the accumulation | suspension are precipitated, and the lime 
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According to a dis 
patch recently pub- 
lished in the Phila 
delphia Ledger, new 
discoveries of  an- 
thracite coal have 
been made in parts 








of Pennsylvania 
where it had not pre- 
viously been believed 
and that these new discoveries 
make it seem probable that the supply of 
We 
newly-dis 

little 
are 


to exist, 


anthracite is practically inexhaustible. 
that 
covered will have 
effect which governed 
mainly by other things than demand and 
supply. 


suppose, however, these 


supplies or no 


upon prices, 


—- ome - 


Brooklyn Institute. 

At the last meeting of the Department of 
Engineering of the Brooklyn Institute, at 
502 Fulton street, Chas. E. Emery, Ph. D., 
in IL. 
secretary, the following 


the chair, and Duvinage acting as 
officers for the en 
suing year were duly elected: Chas. E. 
Emery, Ph. D. and C. E., president; Samuel 
H. McElroy, C. E., vice-president ; L. Duy 
inage, secretary ; Prof. Isaac E. Hasbrouck, 


treasurer, 


L. Duvinage 
explained by 
diagrams his 
improved — sys 


tem of ‘*‘Anchor 


age of Walls 
and Girders in 
Building Con 


struction.” 
Which is that, in 
case of burning 
the 
floor, the beams 


through 


and joists release 
themselves from 
their 
at 

and 


fastenings 
either 

fall out, 
leaving the wall 


end, 


standing, there 
hi by contining the 
HK —) heat within, and 

. - the 
fire from extend 


preventing 


ing to adjoining 
buildings. 
It 


present methods 


was ap 
proved as being safer than 
now in use. 

Then Thos, ©, Clark, C. E., lectured 
upon ‘ Deep Foundations, with particular 
reference to important Bridges.” 

An interesting discussion followed, par 
ticipated in by Mr. Chas. E. Emery, Ph. D., 
Mr. Hf. McElroy, C. E., Dr. W 
Hf. Ingersoll, 


Samuel 





4. 


Improved Testing Machines, 


In order to select intelligently the materi 
als for structural work and industrial pur 
poses, as well as for comparing the values 
of different materials, it is of great import 
ance to know all their properties, ultimate 
strength, limits of elasticity and ductility, 
expressed in force and dimensions. For as 
certaining these properties, the Olsen’s test 


ing machines, here illustrated, are well 
adapted. Figs. 1 and 2 show machines 
arranged for operation by hand; the former 
is designed for a 
capacity of 15,000 
pounds, and the 
latter for 30,000 
pounds. Fig. 3 
shows a similar 
machine of larger 
capacity, and = ar 
ranged for opera 
tion by power. 
With any one of 


these machines, the 
tensile, crushing or 
transverse tests are 
made with 
facility, and with 
out any impertant 
extra The 
smaller is 


equal 


tools. 

size 
especially suited for 
technical institu- 
tions, and a large 
range of work in il- 
lustrating the qual- 


| 
i 
Hi 





ity and strength of 
material can be 
done in the labor- 
atory and lecture- 
without any 
alteration or adjust- 
ment of the machine. : 
The strains on the specimens to be tested 
are produced through 
screws, which enter the driving nuts situ- | 
ated in the base of the machine. The upper | 
ends of the screws are attached to the lower | 


room 


four vertical steel | 


draw-head containing a set of gripping jaws. 
The screws do not rotate, they are simply 
raised or lowered, carrying the draw-head 
with them, as the driving nuts are rotated, 
but the latter in vertical 
direction; the nuts are turned by a series of 


cannot move a 
toothed wheels and pinions enclosed in the 
base of the machine. The upper steel draw 
head, which also contains gripping jaws, 
forms part of the entablature of the four 
columns which are supported by the table, 
or platform, shown above the base of the 
machine. 

This platform is supported by levers with 
knife-edge fulcrums, in principle substan 
tially like those of a platform scale. The 
levers for supporting the platform and upper 
draw-head are connected by an intermediate 
lever and links having knife edge bearings 
throughout, to a graduated beam, whose 
fulcrum is supported by the arm shown, 
close to the four columns previously referred 
to. This arm, and the guiding arm of the 


graduated beam, are supported by a 


which encloses the 
main and The 
sulting from the breakage of a specimen, 


strong iron framework, 
intermediate levers jar re 
always more or less objectionable as destruc 
tive to the weighing arrangement, is taken 
up by properly arranged rubber cushions 
placed inside of the base of the machine. 
The gripping mechanism for holding the 
specimens consists of wedges, which, under 
the strain of pulling, tighten their hold, and 
are arranged so as to enable the specimen to 
adjust itself to the line of greatest stress, 
whereby a straight pull is secured. For 
held by the 
gripping device in the upper and lower 


tensile test the specimen is 
draw-heads; and for compressive test it is 
placed between the lower draw-head and the 
platform. The the 
specimens will remain, as long as desired, 


strains produced on 
unaltered. 
The 


attachment, with which, in combination with 


large machine has a= slow-motion 
the changeable speed gearing, and pulleys, 
six different rates of speed can be obtained 


for motion downward, and two for motion 


itr 
i 
| 


j 
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| 
upward. This machine has, also, attach- | 


ments for recording the results of the tests. | 

The continued efforts of the inventor to | 
improve these machines, and to meet the ad- 
ditional requirements demanded by the | 
progress in the arts of metallurgy and con-| 
structions in metal, have enabled him to} 
produce machines simple in construction, | 
compact and accurate; and these qualities, 
in connection with the facility with which | 
they can be operated, combine to give these | 
machines a high rank among those for deter- | 


mining the physical properties of metals; 





| 


i 


Y. 
Ff 





and their appreciation is corroborated by the 
various medals of merit awarded them. 

These testing machines are manufactured 
by Tinius Olsen & Co., 500 North Twelfth 
street, Philadelphia, Pa. 

- 
The Franklin Institute. 

At the meeting of the Franklin Institute 
held May 20th, 
by Prof. Coleman Sellers was the feature of 
In treating his subject of the 


Falls, 


a’ very interesting address 


the evening. 
Utilization of Power from Niagara 
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his views were not confined to this conti- 
nent, but included observations from Eng- 
land and Europe. He spoke of the use of 
hydraulics in Switzerland and also their 
wire-rope transmission, both of which were 
giving way before their new rival, electrici- 
ty, with the result of cheaper power. 

Under the supervision of an American 
named Brown, the transmission of power by 
a pressure of 30,000 volts was in successful 
operation, due to a great extent to the use of 
the transformers. He spokeof the 


oil in 


‘compressed air plants of Paris and Birming- 
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generation of the electric current, each sta- 
tion to be of 5,000 horse-power and capable 
of enlargement to a capacity of 100,000 
horse-power. This will give tenants a choice 
of three powers: the canal will afford power 
for those who prefer to use the water wheel 
direct; the compressed air can be used in the 
regular engines that at present use steam, 
and the electricity can be supplied to motors 
at long distances or as desired. 

This will give tenants a source of power 
with which they are familiar. 

With the improved methods of using com 
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Fig. 3. 
TESTING MACHINE. 


ham, and the tramway using the same 
power at Chester, England. 

Also of the Roman which 
steam for driving the dynamos as far as the 
coke from the gas works permits; the re- 
mainder of the power is brought from the 
waterfalls of Tivoli. While near these falls 
the professor photographed an old water 


station uses 


wheel, apparently many, many years old, 
that identical with the Pelton 
wheel of to-day. The Niagara Power Com- 
pany intend erecting two stations as units— 


was almost 


one for compressing air and the other forthe 


pressed air—by re-heating—it is much more 
economical than formerly, It was proposed 
and is operated successfully by Piersol, of 
London, to compress the air by direct impact 
of the water, without the aid of expensive 
air compressors. He accomplishes this end 
by the use of a modified form of the old 
hydraulic ram. Prof. Sellers spoke of the 
loss in transmission of power by shafting— 
many of the best instances where any con- 
siderable distance had to be traversed by 
shafting, as in the ordinary shop of about 
600 men—the loss was often 50 per cent., 








JuNE 4, 1891] 


the limits of shafting lengths being soon 
reached. 

In his mind electricity was the cheapest 
form of transmission over long distances. 

He spoke of the progress of European en- 
cineers in the use of the ‘‘ slide rule,” and 
exhibited a very compact form of this useful 
instrument, and advised every young en- 
gineer to become acquainted with its uses. 
The labor saved was enormous, and the cal. 
culations are bound to be accurate. <A vote 
of thanks was tendered the professor, with 
the request that the address be continued at 
some future time. 

The secretary’s report included a lock of 
Egyptian manufacture—of a design that has 
been in use there for centuries—the strange 
feature being the fact that it is identical in 
principle with the Yale lock of the present 
day. The construction was hardly the 
same, but the same style key and the simi- 
lar tumblers attracted much attention. 

C, 
ee 
Improved Crank Shaper. 


On this page we present an engraving of 
1 shaper, which, as will be observed, is of 
about the standard design for such tools, so 
far as its general features are concerned, 
having what is considered the most ap- 
proved form of supporting column, which 
is made unusually deep from front to back ; 
very long ram with ample bearing surfaces ; 
vraduated swivel vise set upon a table of 
the box form, having slots upon three of its 
surfaces. 

The main point in which this shaper dif- 
fers from other machines of its class is in 
the manner of adjusting the length of the 
stroke. For doing this there is attached to 
the face of the main driving gear, which is 
inside the column, an internal gear which 
can be turned round upon the face of the 
main gear by means of a pinion, the shaft 
upon which this pinion is placed passing 
through the main gear shaft to the outside 
of the machine, where it can be turned by 
means Of a hand-wheel. The internal gear 
is not concentric with the main gear, but is 
placed eccentricaliy, that the pinion 
which turns it is concentric with the main 
Upon the side of this internal gear is 
tixed the crank-pin, which, as it is near the 
outer edge of the internal gear, can by its 
rotation be brought to the center of the 
main gear, or to its utmost limit of travel 
simply by rotating the pinion. The pinion 
shaft is also hollow, and through it pa-ses a 
screw and clamp, by which the internal 
vear can be clamped in place, and the teeth 
of the adjusting gears relieved of all strain 
during the cutting. The engraving above 
the general view of the machine is a section 
showing the arrangement of the parts, where 
A is part of the column of the machine, C 
the main driving gear, G the internal gear 
carrying the crank-pin //, to which is at- 
tached the connecting rod A. By loosening 
the clamp, and holding the hand-wheel still, 
the stroke of the ram will from 
nothing to the maximum and back again to 
nothing, since the internal gear can turn 
completely round. Outside there is a pointer 
which shows at all times just what the 


so 


gear. 


change 


length of stroke is. 

eccentric 
which ison the main gear shaft, and is so 
that the feed can be changed 
hrough its entire range while the machine 
is in motion, and so that the feed will take 
place at either end of the stroke, as may be 


The feed is by means of an 


il ranged 


lesired, 

The proportions of the belt, cone pulley 
and gearing, afe such that ample power is 
/btained, and it has been the object to de 
sign the machine throughout to adapt it to 
the heaviest work within its range. 
maximum stroke is 15 
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Uncle Ben’s Letters. 


No. 2. 
Dear Tom: 

In my last letter I offered you some ad- 
vice on the subject of your conduct in the 
shop where you are to be foreman. I spoke 
then more especially of your behavior to the 
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possible result that the man may be sent 
back to work by the proprietors, in spite of 
you, your only proper course is to resign at 


once. Your usefulness is ended, and they 
had better make that man foreman. You 
can’t both stay in the shop another day. 

I have observed that owners who are not 


themselves practical mechanics (and they 


are as plenty as blackberries) are usually 





























IMPROVED CRANK SHAPER. 


men in your employ, and your treatment of 
them. But there are other matters just as 
important as that. 

I hope you have had the fullest possible 
understanding with your future employers 
as to just what your duties and powers are 
to be, and that you know precisely where 
you stand, Many employers are utterly un 
reasonable, without intending to be so, and 
many superintendents are thereby placed in 
positions where success is out of the ques 
tion. They all mean well, but they don’t 
know how to work together. 

In the first place, a machine shop must be 





a monarchy, not a republic, You must have | 
The | the most absolute power to hire and dismiss | 
', with quick return;|}any man about the place. 


No one should 


badly mixed in their ideas as to how and 
where to employ ‘‘ cheap help,” especially 
No doubt cheap help 
But 


| : . , 
| tlemen, in their anxiety to keep down the 


in manufacturing. 


these gen 


> 


has its place in every shop. 


pay roll, will often say of a thing which you 
know must be done just right, ‘‘ That’s a 





simple job; any smart boy at a dollar a day 
that.” Don't 
this miserable error 


can do you ever be led into 
You'll find a big lot 


of castings spoiled by wrong drilling, where 


the jig slipped while the smart boy was 
off the and 
stripped on about forty big bolts, because 
didn’t the dies broke. He 
forgot to oil them, you see. In forty years’ 
| experience, Tom, I never had the luck to get 


marking holes, the threads 


he notice when 
| 


| 


ross-motion or feed of table, 20"; vertical | be held responsible for what he cannot con-}a good job done unless I set a good man 


idjustment of table, 16 The tool can be 
led vertically, or at any angle 6”. The cone 
pulley is adapted for a 24” belt. The ma- 


hine weighs 1,800 pounds. It is built by 


Smith & Mills, 48 and 50 Central Avenue, 
Cincinnati, Ohio, and may be seen at the 
store of J. J. 
New York. 


McCabe, 68 Cortlandt street, 





| : . . 

| trol; and the character and efficiency of the | 
/men in your employ form one of the most | 
|important factors in your success or failure. 


Therefore you must control it. If, when 


|you have discharged a man for what you 


consider a good reason, you find that he is 


ito have a hearing in the office, and that a 
|court of inquiry is to be set up, with the 





| at it. 
When you first go to the Eagle Tron 
Works, and, indeed, for all time, be very 


careful not to criticise the methods of your 
He is said 
ito have been a good man, with some very 
You will soon find out what 


predecessor, the late Mr. Dunn. 


queer notions. 


| > . a . . 
| these were, for the place is full of his work; 





but he must have suited the management, 
for he Was there twenty years, until he died, 
and they are probably prejudiced in favor 
Let 
see, by one move at a time, if you can, that 


don't 


of his way of doing everything them 


your ways are better; but talk about 
better until the 
Where, for instance, Dunn probably made, 
for the blacksmith shop, a great square 
swage-block, with its edges full of half 
rounds and things, which it takes two men 


ways occasion comes. 


and a boy to roll over, and then slide on the 
ground, don’t tell all that it should 
have been round, and mounted on trunnions, 
like but 


another, for the new shop, quietly make it 


them 


a grindstone; when you need 

that way. 

man named Nicodemus 
Randolph, whe just missed being superin 
tendent of Gray & Co.’s Mower and Reaper 

| Works. A verbal contract had been nearly 


'made, and Mr. Gray walked with him, on 


I once knew a 


his departure, to the railroad station, which 
with about to 
Randolph, in his anxiety to make 


was covered mowers, be 
shipped. 
a big impression on Gray, began fiercely 
_criticising nearly every part of these ma- 
|chines. ‘‘Sucha thing ought to have been 
Most of 


were, of course, uncalled for, and merely 


made so and so,” ete. his remarks 
| showed Gray what sort of a man he was. 
| So Gray walked quietly back to his office 
and wrote him that he needn't come. 

UncLE BEN. 
| —- - ie 
Boring and Chucking 


Tool. 


We give on this page an illustration of a 
boring and chucking tool, which is being 
| manufactured by the patentee, Mr. Thomas 
| Lea, Outlet Lock, New Brunswick, N. J. 
The tirst 


r 


de- 


| 

made 
| signed to be used in a Brown & Sharpe ver 
| 


one of these tools was 
tical chucking machine, for which purpose 
it was very successful, and it has since been 
| used in almost 


jall kinds of y 
j}boring ma 


chines, vertical 
and horizontal, 
| with satisfac 


tory results. 





| 
| 

| 

The engraving 
makes the con- 
| . ° 
struction plain, 





jand it will be 
lseen that it { 
| consists of a 


bar having two 


isquare slots {| 
‘through it at » eames 
lright angles to f 
each — other, 
each cutting | 
slightly 

| through the | 
;other at the 
center of the | 

| bar, so that 

| when the cut 
ters are i = 


place one rests 
upon the other 
as shown. 

of the 
cutters is coun- 
the 
the 


Each 


tersunk at 
back, and 


upper one 





ceives the point 
of the plunger bolt seen above it, which is 
pressed downwards by the spiral spring, and 
centers the cutter. The lower cutter is cen 
tered by the point of the set-screw below in 
the same way, and when this screw is tight- 
ened up it forces both cutters against the 
resistance of the spring plunger to a solid 
in the bar. A pin is put through the 
plunger bolt, which works ina slot as shown, 


seat 


and serves as a convenient means of push 
ing the bolt back, and limiting its movement, 

By this arrangement there are two double 
ended cutters provided, As usually made, 
the first cutter to all the 
stock, except ;, inch, which is left for the 
second cutter, this cutter being enough under 
to for For 
work the second cutter is ground to standard 


is sized remove 


size allow reaming rougher 






















made of Mushet’s self- | 
Three different sized bars | 
are regularly made to bore holes from 1, 
inch to 3 inches, and they are provided with 


Cutters 
hardening steel. 


size. are 


Morse taper or any other kind of shank pre 
ferred. 


ae 

LETTERS FROM PRACTICAL MEN. 

‘*The Longest Pole Takes the Per- 
simmon,? 





Editor American Machinist : 

A contributor to your columns, in a recent 
number, expresses his pleasure in the fact 
that a member of your staff, visiting the 
works of Warner & Swasey, and describing 
a boring mill he saw there, called it a ‘‘ Be 
ment machine,” and thus with justice honor- | 
engineer and designer of 
machine tools. In reading the article I am | 
at a loss to know if the machine referred to 
well-known Bement 
mill, or the horizontal 
by that firm, but I assume it refers to the 
vertical machine, for the reason mainly that 


ing an eminent 


vertical boring | 
| 


is the 


machine now made 


my story would have no foundation were it 
the other. sady than I to | 
award praise to the inventor of any new and 
useful machine, provided I can for a cer- 
tainty know who the original inventor was. 

About the year 1836 there came to the 
then comparatively small village of Cleve- 
land, Ohio, an English-born machinist, 
whose name is now forgotten, but whose 
fustian jacket and corduroy breeches would | 
have told his nationality had not his speech | 
betrayed it. There had but recently started | 
in Cleveland a small foundry and machine | 
shop, which was named the Cuyahoga | 
Steam Furnace Co.”’; not because it had, or | 
intended to build furnaces, or because it ex- 
pected to build steam heating apparatus of 
any kind, but for the reason that its small 
cupola and few lathes were driven by a} 
steam engine hauled across the country from | 
Pittsburgh, thus making it a steam-driven 
establishment in contradistinction to the | 


No one is more 





horse-power-driven foundries that were then 
This now forgotten workman in- | 


in 
duced the owners of this small shop to let 
him build an upright boring mill. This, | 
notwithstanding the absence of proper tools, | 


use. 


was accomplished after much time and labor, 
and when finished was the monumental tool 
of its day, and for long years afterwards. 
Its two columns, with 
curves and moldings modeled after the pic 


iron ornamented 
ture of some ancient temple, rose up on | 
either side of a horizontal face-plate of about | 
seven feet diameter, which was driven by a| 
train of gear wheels in the pit below, while 


from above came a descending boring bar, | 
to the end of which suitable cutters were at- | 
tached, slowly by means of feed | 


It was a well made and useful tool, | 


moved 
gear, 
and, as I have said, was the unrivaled mon 
arch of iron-working tools, at least in the 
West, if not in the whole country, Later | 
on, when the now elder Bement was a young | 


man traveling about the country, adding to | 


his stock of useful information, he often 
came to the ‘Cuyahoga Steam Furnace 


Co.” to feast his eyes on that seemingly im 
mense boring mill, and when, years after- 
ward, he began the construction of the now | 
well-known Bement boring mills, he often | 
referred to the tool he had seen the 
banks of the Cuyahoga River in the West, 
as the ‘‘ grandfather of mills.” 
Whether this grandfather of mills was the 
invention of the fustian jacketed Englishman, 
who had come to this new country on some 


on 


boring 


slow sailing ship, or whether it was simply 
the 
had seen in the old country, I cannot say; if 


‘ grandchild” of some still older mill he 


it was, the pole I have in mind cannot reach 
the coveted persimmon due the original in 
ventor; it, however, is long enough to reach 
far past the machine that now bears’ the 
name of the American engineer who did so 
much to improve and perfect it. 
J. 


Pr. Fi. 


|The machine referred to in the first place | 
is the horizontal boring machine, though in | 
the original article the word machine was by 
some oversight omitted, so that the reader 
could not determine except by the context 
whether boring machine or boring milll was 


|coal-burning furnace will 
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meant. This, then, according to J. F. H., 


leaves his letter without foundation, but in 
our opinion it still has a very good founda- 
tion, for it gives information regarding the 
early history of this well-known tool which 
isnot, we believe, generally known, and if 
this was not absolutely the first machine of 


'that type built, perhaps the communication 


above will draw out information as to where 
and when the first one was built.—Ep. | 


Wood-burning Furnaces, 
Editor American Machinist : 
I read with interest the article upon boiler 
setting for wood by Mr. Orosco C. Woolson, 
in the AMERICAN Macuinist of May 14th, 


/and I for one am sorry that the gentleman is 


not inclined to go into the many questions 
affecting proper wood burning. 
A liberal discussion of this question is 


| needful, from the fact that a large majority 


of the wood-burning furnaces are construct- 
ed upon the same principle as that of a coal 
burning furnace. 

It is wrong to suppose that an economical 
likewise be an 
economical wood-burning furnace without 
any alteration. 

But the reason why this is so is easily ac- 
counted for from the fact, first, that the 
construction and style of the furnaces is 
usually left to the judgment of the masons, 
without any consideration as to kind or 
quality of fuel to be used. The engineer 
that is to run the plant is often not called in 
until steam is wanted, and when lhe is about 
the place it is too often the case that he is 
allowed no voice in the matter, from the 
simple fact that the mason ‘‘ has built more 
furnaces than he has hairs on his head, and 
knows what he is doing.” What is the re- 
sult?—wide shallow furnaces for burning 
wood; for burning coal ditto. 

Second. It is really surprising that such a 
large number of engineers exhibit so little 
interest in this all-important adjunct to a 
steam plant—the furnaces, and when ques- 
tioned concerning the same will often re- 
ply, ‘‘ Oh, I can stand it if the boss can; he 
is not paying me enough money, anyway, 
and if I was to fix the furnace to do with 
half the fuel, he would not give me any 
more, so What is the use.””. Such men really 
get more than they deserve when they get 
anything. On the other hand, there are 


|/Many more engineers that are willing and 
| . 
| capable—regardless of the salary—but are 


not permitted to make any changes or alter- 
ations without permission from a superior, 
and I could call many names of superiors 
that, because they could not see through 
a brick wall, they think it best not to 
make any changes; it costs money, you 
know. 

This reminds me of an incident that hap- 
pened several years ago. A friend, on 


| taking charge of a new plant, found a wide 


shallow furnace to burn wood in. - He soon 
went to work on the sly and changed it to 
suit himself and circumstances, and ran 
along swimmingly for nearly a year before 
the the change—his boss 
was a pompous sort of a crank, one of these 


boss discovered 


| fellows that entertains the idea that if they 


were to die the world would stop moving. 
Well, when he made the discovery there 
was a young cyclone in that boiler room. 
His harangue was upon the waste of fuel 
with the grates so far from the boiler; he 
ordered the engineer to rearrange the fur 
nace, Which was refused, whereupon the en 
gineer was discharged, the furnace changed, 
and another engineer employed who would 
not monkey with the boss’s opinions, and 
before a great while the boss began inter- 
viewing engineer No. Two for burning so 
much fuel. My own experience, though 
limited in this respect, is sufficient to justify 
me in the above assertions. Let’s hear fur- 
ther from Mr. Woolson upon this subject. 
S. A. SMITH. 

A Correction 
Editor American Machinist : 

In the issue of May 14th, in the ‘‘ Ques 
tion in Magnetism,” appears a contradiction 
which I wish to correct. Whether it was my 
error or not I am not sure, but in either case 


Personal Experience, 
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it should be set right, or else the statement 
must remain in doubt. 

The case as first stated is correct, and the 
last should read as follows: Drills used on 
iron and steel (magnetic metal) become mag- 
netic with their points south poles. Drills 
used on brass (non-magnetic metals) become 
magnetic with their points north poles. I 
hope this will make it intelligible. 

Another strange feature of magnetism can 


be illustrated very easily, 7. ¢., that decreas- | 


ing the contact surface ¢ncreases the tractive 
force of a magnet. 

This seems hardly credible, but can readily 
be proved, Take two bar magnets, as 
shown in the accompanying cut, and place 
on the lower one a common iron screw, head 
down as shown. In this position the lower 
magnet has the advantage of gravity to aid 
in holding the screw, as well as the apparent 
advantage of the much larger surface of 





the screw head, as compared with the 
point. Now a ; 
lift the upper | A Js 
magnet from 


the lower, and 
it will be found 
that, contrary 
to what seems to be a reasonable belief, 
the screw will be lifted up with the mag- 
net A. This is about the simplest test for 
this strange (or seemingly so) phenomenon 
of magnetism that I know of, the great 
contrast in area of points of contact, and 
the weight of the screw adding to the load 
to be lifted makes it about as convincing as 
even the most skeptical can demand. 


| a Te 


Magnetism 





To my mind, Chip’s man Thompson is an 
interesting character, and instructive as 
well; it is not always experience that counts 
in emergencies, but a good stock of common 
sense will be of great assistance. 

Thompson had this, and showed it in sev- 
eral different ways, by not depending en- 
tirely on rules when he saw they did not fit 
the case, and by referring to practical cases 
whenever possible. 

There are men who think that unless a 
man has ‘‘ gone through the mill,” to use a 
homely expression, he is of no account, but 
there are many cases in every-day practice 
that bring out men like this Thompson, and 
prove that it does not all depend on ‘‘ex- 
perience.” Not meaning to underrate the 
value of experience, for it is very desirable 
whenever possible, it may also be said that 
at times the men of experience are the hard- 
est to teach any new methods of doing 
werk, or new kinds of work. Many times 
it is easier to take a man that has had no 
practice on the line of work (though not a 
greenhorn in the proper sense) and teach 
him your method, than to take one who 
has learned the old way, and try to have 
him do the work to suit. Perhaps the old 
way may be the best and your way inferior, 
and you can often learn much of the other 
methods from the men, but when you want 
work done your way, you don’t want to be 
obliged to ‘‘ unlearn” any more than neces- 
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Personal experience has tended to prove 
that the best men did not come from the long 
apprenticeship system, 7. ¢., not necessarily 
so. For without casting any discredit on those 
who have served several of the best years of 
their life, it is safe to say that there are as 
good workmen now as ever, and while one 
man has not as many parts of the work to 


|do, what he does is done with an accuracy 
that has never been excelled in the history 


of mechanics. There is so much more to 
learn in every study than there was 30 years 
ago, that it is impossible for a man to be 
come proficient in all the different branches, 
even if he devotes his whole time to them. 
There is, and always has been, a great cry 
against ‘* specialists,” but without them we 
would be far behind our present state of 
advancement in everything, from medicine 
to mechanics. I believe that any man with 
mechanical ideas, ‘‘ born mechanic” if you 
choose, can adapt himself to circumstances 
and run any machine that may fall to his 
lot, not rapidly at first perhaps, but his me 
chanical ideas will soon see how this screw 
operates that slide, and how the different 
mechanisms interweave to make a success- 
ful whole. But he cannot turn out the 
work that a specialist can, though after a 
time he becomes a specialist himself. 

In the description of G. A. Gray & Co.’s 
shop, your correspondent lays particular 
stress on the fact that each has a portion of 
the work to do, and sticks to that portion ; 
this is the specialist plan carried out in 
practice, and it generally insures a higher 
standard of work than where the men take 
a hand at all kinds that come in. 


Wherever possible, we have found it ad- 
visable to work by samples; then there is 
not the liability to mistake by the men who 
do not ‘‘ read drawings like an open book.”’ 

It is desirable that every one should be 
able to work from drawings, but some are 
not, and seem too old to learn, and in fact 
it depends much on the drawings whether 
any one can get an idea of the construction 
of a machine from them. 

Samples require an accompaniment of 
fixed gauges, else they may wear or be 
tampered with ; there are cases where this 
has been done to hide a mistake, though 
that is rare. 

As in all cases, there are two sides to the 
question, and both have their good points. 
FreED. H. Couvin. 
ae 

The New England Water-works Associa- 
tion will hold its tenth annual convention at 
Hartford, June 10 to 12. Special arrange- 
ments have been made for the transportation 
and entertainment of persons attending, and 
questions of interest to those who have to 
do with water-works will be discussed orally 
and by the presentation of formal papers. 

————_-a>e__—___ 


Letters from Chip. 


Mr. Editor: 
I dropped in to see how Thompson was 





sary. getting along a short time ago, and found he 
This unlearning is worse than learning | had the drawings for his engine nearly com- 

in many cases, and here the man with a pleted. 

good stock of sense and very little experi: | Among other things I asked him how he 


ence will come out ahead; he has nothing to 


ublearp, and can grasp new ideas readily—a | 


kind of ‘‘born mechanic,” though not the 
kind which ** Victim” described. Chip’s letter 
and Mr. Rogers’ Apprentice Sketch are both 
food for much sober reflection; they both 
afford good thinking ground, and can hardly 
help being productive of good. 

That blackboard scheme has a great many 
applications, and could be utilized to ad 
vantage in almost any shop; one cannot see 


any piece of poorly designed machinery | 


without thinking, ‘‘1f the designer had had 
that blackboard, and seen how outlandish 
his machine would look, he would never 
have made the drawings that way.” 

“Some men seem to have no idea of design 
(though what appears good designing to one 


is considered poor by another), and produce | 
the most curious shapes imaginable, while 


others seem to produce graceful outlines 


without any special effort ; it must be some 
thing in the 


* bornin’.”’ 





got at the diameters of his bolts and studs, 
and learned a thing or two I had not thought 
much about before. ‘'In the first place,” 
said Thompson, ‘‘if we know the pressure 
that is going to act on the bolt or stud, its 
diameter is readily obtained; but if we 
don’t know the pressure, then we have to 
make them according to judgment and ex- 
perience, and, if we are lacking in experi 
ence, we must look up what others have 
done in the same line, and go by that. 

* * * * * * * 
Suppose we have a bar of wrought-iron of 


one inch cross-section, and try to pull it apart, 


how much of a pull do you think it will 
take before it will give way?” ‘I don't 


know, but I should say about ten tons.’ 
‘Well, it will take about twenty-five for 
good iron ; let us say 50,000 pounds. Now, 
if we wish this bar of inch area to 
hold a given weight without stretching 
too much, we find that 24,000 pounds is 
about all that it will support, and finally, in 


one 
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| 
order to allow for sudden strains, and long 
continued pulls, flaws in the iron, strains to obtain the outside diameter ; and for the | 


due to tightening up, and other causes, we 
cannot safely figure on the bar carrying 
more than from 2,000 to 8,000 pounds, unless 
we know more about the iron. | 

If the bar should be round, and we turn 
a V ring in it, the effective area is not one | 
square inch now, but will be considerably 
less, how much, depending upon the depth 
of the groove. For an ordinary V_ screw | 
thread, whose angles are 60 degrees, the) 
depth of the groove will be 0.866 times the | 
pitch of the thread, hence twice this amount 
should be subtracted from the outside diam- | 
eter of the bolt in estimating its strength or | 
the load it will bear; thus for a bolt 1 inch | 
in diameter the area is 0.78 square inch, and | 
therefore the strength of the body of the, 
bolt will be 0.78 times the allowable strain | 
on the bolt ; if this is taken as 6,000 pounds | 
per square inch, then the bolt before thread- 
ing will readily carry 0.78 x 6,000 = 4,680 | 
pounds. 

Now, if we cut a sharp V thread in this | 
bolt, 8 threads per inch, its pitch will equal | 
(.125 inches, and therefore its effective diam- | 
eter will be reduced .125 & .866 inch on 
each side or effective diameter d, = 1 
2 (.125 & .866) 78 inch +. As the area 
at the bottom of the thread corresponding 
to this diameter is only .47 square inch, the 
allowable strain will now be .47 x 6,000 = 
2.820 pounds, instead of 4,680 pounds. 

For a Franklin Institute or U. S. standard 
thread, where the V is flattened one-eighth 
of the pitch top and bottom, the effective 
diameter is greater ; in this form of thread 
the depth of the groove is .65 times the 
pitch of thread, therefore the effective diam- 
eter of a 1-inch bolt will be d =1— 2 
(125 & .65) =.88 inch + ; its effective area 
will be .54 square inch, and its safe strain 
54 X 6,000 = 3,240 pounds. | 

Assuming as above that an area of one! 
square inch will safely sustain 6,000 pounds, 
we can now finda rule which will give us 
the required diameter for any given press: | 
ure, 

Since the area multiplied by 6,000 gives us 
the strain a bolt will stand, we have, 


7 de? X 6,000 = P or 


P 
4,680 

de = .0146 4/P | Formula (8) ]. 
from which we obtain the rule : 

Rule 3.—To find diameter at bottom 
thread to sustain a given load, multiply the 
square root of the load on the bolt by .0146, | 
the product will be the diameter required in | 
inches. 

For steam, water and other pressures 
where it is necessary to screw the nuts up | 
tight to prevent the escape of the steam, etc., | 
the bolts are subjected to a double load— | 
that due to screwing up the nut, and the | 
pressure of the steam when the load comes | 
It has been shown that 
man exerting a pull of 30 pounds upon a 
wrench 15 diameters long produces a ten- 
sion of about 2, 
a more moderate pull the tension would not 
be so great, but as a designer cannot always 
estimate on the workman exerting a gentle 
force, these screwing up forces have to be 
taken into acceunt. the 
allowable strain on flange bolts and studs 
used in steam cylinders, pumps and other 
fastenings subjected to these combined loads, 
is generally taken less than 6,000 pounds, 
varying from 2,000 pounds in the smaller 
cylinders, to 5,000 in the larger sizes. Even 
when additional pressures do not come upon 
the bolt, it is generally advisable to use a 
diameter of at least § inch. 

If we allow 3,000 pounds for cylinders 
from 12 to 18 inches in diameter, we obtain 
the diameter of bolt at bottom of thread 
for steam, air and water-tight joints : 

de = .02 /P {Formula (4) ]. 

As this only gives the diameter at the bot- 
tom of the thread, it will be necessary to 
increase this value in order to obtain the 
outside diameter of the bolt. For the sharp 
V thread under 2 inches diameter one-fourth 
the diameter at bottom of thread will give 


de 2 therefore 


of 


upon the bolts. a 


500 pounds on a bolt; with 


For this reason 





a close approximation for the amount to add 


U. S. standard one-fifth of the diameter at 
bottom of thread added to the latter will 
give the required diameter. 

Thus we have, outside diameter, 


| dle -+ o for V thread under 2” 
a= 
| d. + de ‘* U.S. standard ‘‘ 2 | 
| ”» 
[Formula (5) ].” 
* * * * * * * 


Thus far I had followed Thompson all 


right, but as he had talked about the steam | 


pressure in the cylinder coming upon the 


bolt, I wondered how he was going to divide | 


up this pressure when it amounted to 5 or 6 
tons—he certainly would have more than 
one bolt to secure his cylinder head, and, if 
he divided the pressure among a number of 
bolts, how did he know what number to 
take ? 

To my inquiry on this line, Thompson 
continued : ‘‘ That’sa point I was just com- 
ing to. If we take a flat plate, say 2 feet 
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long, and secure it at each end, any pull or 
thrust acting at its center will tend to spring 
the plate in the direction in which the force 
acts; now, if we bring the bolts nearer 
together the plate will not spring so much 
with a given force applied at its center, but 
the tendency still exists, and, if the force be 
sufficient the plate will be deflected as_be- 
fore. For average work when the bolts are 
large enough to stand the pressure it has 
been found that a distance between centers 
of bolts equal to about six diameters will 
prevent this springing of the plate, and will 
make the joint steam-tight ; therefore, if, as 
in the case of a steam cylinder, the circum- 
ference of bolt circle is known, and we divide 
this circumference by an assumed distance 
between centers, which is found in good 
practice to vary from 4 to 6 inclies, the re- 
sult will give us the number of bolts to use ; 
if, on the other hand, we choose a certain 
number of bolts, and find that the distance 
between centers lies somewhere between 4 


and 6 inches, measured on the bolt circle, we 


can assume this number to be correct. 
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] To illustrate, let us take an example : 


| 
An 114x20 inches Porter-Allen engine has 


the centers of bolts 1,% inch from edge of 
bore, making the diameter of bolt circle = 
148 inches ; the circumference of this circle 
therefore = 46 inches. Now, assuming a 
distance between centers equal to 54 inches, 
we have 46 + 5.5 = 8.3 bolts ; as we cannot 
use fractional bolts we must either 
bolts, and increase the distance between 
centers, or else use 9 bolts, and decrease this 
distance. We find 8 bolts in 


use 8 


use. Now, 


suppose the diameter to be calculated for 90 
pounds pressure per square inch, maximum ; | 


the total pressure acting on cylinder cover 
will equal the area of the bore, slightly in 
creased where it is chambered at 
multiplied by the maximum pressure of the 
steam ; thus: 


a 


Total pressure on cylinder head = 


~ 


(114 + 4)? X 90 pounds = 9,540 pounds, 
As there are 8 bolts to hold this pressure, 
each bolt will bear 9,540 + 8 = 1,192 pounds ; 


using Formula (4) for the diameter of a bolt 





pach end, | 


7 


| picked up a good many points and much 
valuable data. I noticed his note-book was 
just filled with sizes and sketches of details 
which nine-tenths of us machinists would 
never think of jotting down, and yet, if we 
were asked to describe particularly some de- 
tails, and give sizes, we wouldn't know any 
more about it than we do of our wife’s last 
year's bonnet. Yours truly, 
Cue 
9 a 6 





A Neat Blue-print Frame. 

| A short time ago we mentioned a blue- 
print frame designed and in use at the 
works of the G. A. Gray Co., in Cincinnati, 

| which was the best and neatest rig we had 

| yet for that Mr. Gray has 

| fulfilled his promise to send us a drawing of 


seen purpose 
it for publication, and an engraving made 
| from this drawing is presented herewith. 

| The ordinary blue-print frame is, to say 
the least 
from the outside of the building. 


of it, not ornamental, as viewed 
It inter 
feres with the proper use of the window. 
Parts of it must necessarily be 
exposed to the outside weather at 
all times, and there is usually no 
provision for adjusting the frame 
to suit the declination of the sun ; 
the axis of revolution of the frame 
being in a horizontal, or at best 
in a fixed plane. 

By reference to the engraving 
it will be seen that these objec 











! 

| HH 

hs | tions are all overcome in this 

| | | frame. It is neat, can be placed 

! {i | at any angle in any plane, or, in 

| Hh | Y other words, directly to the sun 
| 1H | at any hour of the day at any 
bt f ] season of the year, and when not 
a in use can be swung inside the 





room, and up to the wall at the 
side of the window, out of the way. 











The drawing shows the frame 

the of the window. 
The print frame is carried on trun- 
nions, which to the 
allow it to revolve in a 


on outside 


are secured 





sides and 











complete circle in the bearings on 











the forked frame A, which is 








B 
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BLUE-PRINT FRAME. 


for steam-tight joints, we obtain the effect 
ive diameter, 


de = .02 /P 


= .02 4/1,192 


For a V thread Formula (5) will give out 
side diameter = .86 inch, and for a Sellers 
thread .83 inch, therefore we could use a 
j-inch stud for a sharp V thread or a 43-inch 
stud for a U. S. standard thread ; but as 43 
inch is an odd size we would use { inch in 
either case, unless there were some special 
reason otherwise. By actual measurement 
of the engine considered, we find a j-inch 
stud is used, the distance apart on bolt circle 
being nearly 5% inches. 

The diameter of bolt at the front end, 
where the cylinder is bolted to the bed, is 
often made an eighth of an inch longer than 
the back end, as there is an extra load due 
to weight of cylinder tending to bend or 


strain the bolts at this point.” 
* * * * * 


.69 inch. 


* * 


As stated in a previous letter, Thompson 
} wasn’t much of a machinist, but he had 


journaled in the arm marked B. 
The whole can be revolved hori 
zontally in a complete circle, and 
can be clamped to the arm in any 
position, by means of the wing 
nut shown. The other end of arm 
B is connected by a pin to the arm 
C, 
pin to the bracket D), fastened to 
the frame of 
building. All the for 
pins are split, and have clamping 


which is also connected by a 


window on inside 


bearings 


screws, by means of which any 
amount of friction can 
hold the any position 
in which it may be placed. The 
dotted circles show the paths of 
the parts as they are revolved. 
On the print frame is placed a pin Z, 
which stands vertical to the frame, 


be had to 


frame in 


the frame being turned to the sun 

until 

It will be seen that 

allows the print frame to be set to receive 

the direct rays of the sun at all times. The 
size of frame shown is for prints 24x36". 

As will be noticed, the backing of the 

frame is in three parts, which are hinged to 

gether and held in place by cleats, which are 


this pin casts no shadow. 
the above arrangement 


hinged at the side, and the arrangement is 

such that either end of the print may be ex 

amined and restored to its place without 

danger of disturbing its position. 

—-_ 
A dispatch from Rome is to the effect that 

a combustible has been ‘‘invented”’ by an 








Italian, the combustible being made from 
lignite. 
lignite contained a good deal of combustible 
matter without any ‘‘invention” at all; in 
venting a combustible is good. 


It has generally been supposed that 


ee 
Recently the ’bus drivers of Paris struck 
for twelve hours a day, and popular feeling 
was so strongly in their favor that they won 
the fight, but not without a stubborn fight 
from their employers, 
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The “ Vesuvius” Trials. 
The dynamite cruiser ‘‘ Vesuvius,” which, 
with the mechanism of ber guns, we gave 
illustrations and description of in our issues 
of Feb. 14, ’89, July 10, 24, 31 and Aug. 7, 
‘90, has only recently been tried under what 
may be called working conditions, since all 
previous trials have been of the guns only, 
which were either mounted solidly upon 
terra firma or upon the anchored vessel, the 
target aimed at being fixed at predetermined 
The recent trial, 
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various rates, while the target, the distance to 
| which could only be cstimated by those in 
| charge of the gun, was fixed for three of the 
shots, and moving for the other three. 

The trial is generally regarded asa failure, 
since the first shot was the only one made in 
which the shell struck the water close 
enough to the target to have produced seri- 
ous results upon it had dynamite instead of 
sand been the material used for filling it. 

The fact that the shots were all line shots, 
however, shows that what many supposed 
would be the chief difficulty does not really 
exist, since the guns can be accurately 
aimed by the steering apparatus of the ves- 
sel. The difficulty seems to be solely in 
estimating the distance of the target, slight 
errors in this respect being fatal to success, 
owing to the high trajectory. 

Itis not thought that the modern range 
finders will be of much avail here, for the 
reason that, to get accurate results with these, 
there must be a base line of some considera- 

The Ameri can News Company, ble length, which the beam of the narrow 

The ge oe Docent ‘*Vesuvius” does not admit of. This is a 
BREAM’s Bipe's, Chancery Lane, Lonpon, E. C., | (ifticulty which may prove insurmountable, 
Ena., will receive subscriptions for the AMERICAN ie - 
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DEALERS SUPPLIED BY = system is yet new, and much may possibly 

The Albany News Company. Alkane NY -x y, [be accomplished by future efforts. ‘The 
opinion has been expressed that this trial 

shows that the true field for the dynamite 
guns is as a coast defense weapon, where it 
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can be permanently mounted and provided 
with accessories for accurately determining 
distances. But confess that to it 
seems that this is its least promising field, 
when we remember that, with modern long 
range guns, naval battles may be fought or 
cities destroyed by bombardment without 
the necessity for the vessels coming any- 


we us 


where near within the comparatively short 
range of the dynamite guns. 
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| line lying in a vertical plane would not be as 


We see no reason, however, why a_ base 


good for range finding as one lying in a 


The Western News Company, Chicago, Il 


The Williamsburgh News Co.. Brooklyn, E. D.,N.¥, | horizontal plane, and if the former would be 





mast, with one of the 
observers at while the other re- 
mained on the deck, might enable the dis- 
tance to be accurately determined. It 
possible, even, that both observers might re- 
main on deck, and a small metallic mirror be 
If the difti- 
culty of determining the distance to the 


as good, then a_ short 
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firms, there would still be the profits made | 


upon such contracts as a margin to cover 
the cost of extra and expensive ceremonial | 
operations, commonly known as “‘ red tape,” | 
which seem inseparable from governmental | 
operations, no matter by what system posi- | 
tions of responsibility are filled. And if| 
this were required then the workmen would | 
also have to be selected with reference to| 
their efficiency. 
The small number of competitors for most | 
of the positions shows probably that the pay | 
offered by the government is not sufficient | 
to attract competent men, and indeed the | 
board itself in its report seems inclined to| 
this view, and say that in the case of a num- | 
ber of the most important positions, includ- 
ing that of master molder, the competition 
amounts to almost nothing, and that a num- 
ber of the men who passed the best examina- 
tions are nevertheless not up to the standard 
of excellence which is desirable. Among 
these is mentioned the master boiler maker. 
It ought to be made certain that the gov- 
ernment salaries paid for such positions are 
the very highest—high enough to attract the 
best and most competent men, and then 
means should be taken to see that such men 
have an opportunity to occupy the positions. 
22 ee 
Providence Meeting of Mechanical 
Engineers. 


The programme for the spring meeting of 
the American Society of Mechanical Engi- 
neers, which is to be held at Providence, 
June 16th to 19th, has been issued by the 
secretary, and bears evidence that those 
who attend the meeting will not only have 
the privilege of listening to the reading and 
discussion of many excellent professional 
papers, but will also have an opportunity 
for visiting many industrial establishments 
which are well worth visiting by any one in- 
terested in mechanics and engineering. It 
is evident, also, that the social feature of the 
gathering is by no means to be neglected, 
and the programme of entertainments is a 
very attractive one, including one of the 
most delightful steamboat trips, and a genu- 
ine Rhode Island clambake. We under- 
stand that arrangements have been practi- 
cally completed by which the members 
living in New York City and vicinity will go | 
to Providence by one of the Providence | 
Line steamers, leaving the city about 5 P. M. | 
on the 15th, sailing up Long Island Sound | 
by moonlight, and arriving in Providence 
early on the morning of the 16th. The 
prospects are that the attendance will be un- | 
usually large, and that it will bea very in-| 
teresting and profitable meeting. | 

——eqpe——__—_ | 

The commission appointed to investigate 
the matter of rapid transit facilities for New 
York City has made its report, so far as the 
selection of a route for the west side of the 
city is concerned, and it is a report which we 
think will meet with very little adverse criti- 
cism. The commission has taken its time, 
and apparently examined every 
the question thoroughly. 

From the lower extremity of the city to 
Forty-second street, tunnels will be used, 
which will follow the line of Broadway, and 
be so far under ground as to avoid all danger 
|of disturbance to foundations of buildings. 
These tunnels will be constructed by the 
Greathead system, and _ stations 
at either side of the street, from 
which work will be carried on by sections as 
outlined previously in these columns. Above 
this point the tunnel will be continued, but 
nearer the surface, since rock will be en- 
countered there, and comparatively few tall 
or large buildings. At one place, where the 
road will cross Spuyten Duyvil Creek, a via- 
duct will be erected, but from that point 
north to the city limits the tunnel system 
will be used again. There are to be four 
tracks, two for express trains, and two for 
local trains. It is thought that the road 
will $40,000,000, and it is said 
that assurances have been received that the 





phase of 


will be 


located 


cost about 


capital will readily be subscribed to con- 
struct it. 
By a resolution the commission declares 
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itself in favor of the employment of electric- 


ity as motive power, or some other power 
not requiring combustion within the tunnel 

The success which has been attained with 
elecricity as a motive power under similar 
conditions in London will undoubtedly give 
it a great advantage in the competition 
with other forms of power, though we think 
it not unlikely that an investigation would 
show that compressed air used in locomo- 
tives of about the ordinary construction 
might have some advantages peculiar to 
itself, among which we might mention 
safety, and automatic ventilation. 

pee ee 

Last week, in mentioning the results of 
some tests of gears made by the New Process 
Rawhide Co., of Syracuse, N. Y., we lo 
cated the company at Rochester instead ot 
Syracuse. Such mistakes will occasionally 
occur in spite of all precautions, so Iong as 
men are fallible. 

———_~q@pe——_—_- 

The many inquiries we are receiving r¢ 
Jating to small steamboats, yachts, etc., lead 
us to believe that one or two articles treat 
ing on the construction of small boats would 
be of interest to many of our readers. Thi 
article, on another page of this issue, treat 
ing of the construction of an ordinary row 
boat, contributed by H. J. Gielow, engineer 
and naval architect, 29 Broadway, New 
York, will undoubtedly be appreciated. It 
will be followed by an article relating to a 
small boat to be driven by steam. Should 
any of our readers wish blue-prints of the 
lines on a larger scale, Mr. Gielow will take 
pleasure in furnishing such prints at a price 
which will simply cover the cost of making 
them, which, of course, will be merely nomi 
nal. Mr. Gielow will be remembered as the 
designer of the steam yacht ‘‘ Nydia,” which 
we illustrated in our issue of June 5, 1890, 
and which has since proved so excellent as 
regards speed and sailing qualities, and any 
of our readers who may construct 
upon the lines here given, and will take 
pains to see that the workmanship is as 
good as the design, may expect to possess 
a fast, and in every way satisfactory boat. 
_ 

The organization of insurance companies, 
which for a stated premium relieve employ 
ers of all liability from suits for damages by 
reason of injury to employes, has probably 
been the circumstance which has led to the 
formation of a new company which aims to 
occupy the other side of the field. It 
called the Personal Injury Legal Aid Co., 
and fora stated sum it enters into a con- 
tract to take full charge of the prosecution 
of any suit for damages which may result 
from personal injury to the contracting 
party. Itis intended particularly for com 
mercial travelers, employes in manufactur 
ing establishments, commuters who travel 
daily between the large cities and their 
homes near by, etc. General Daniel E 
Sickles is its president, and R. Flaherty, 
secretary, at 63 Park row, New York City 


boats 
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Literary Notes. 


HINTS TO POWER USERS. Plain practical point 
ers, free from high science, and intended for the 
man who pays the bills. By Robert Grimshaw, 
M. E., ete., Author of Steam Engine Catechism, 
Engine Runners’ Catechism, Pump Catechism. 
Boiler Catechism, Preparing for Indication, En 
gineers’ Hourly Log Book, etc., ete. 


This book contains a series of memoranda 
intended to show the principal sources of 
loss, danger and inconvenience in power 


using, and the means of preventing th 
same. The book contains some useful in 


formation, but on the whole its chief valu 
lies in the interesting manner in which it has 
been written. The power user will not b« 
much wiser after reading it than before, and 
he will need the services or advice of a com 
petent engineer to reduce his coal bills, it 
such is possible, and to give him the in 
formation relating to other subjects which 
he may seek in this book. The book is pub 
lished by the Cassell Publishing Company 
104 and 106 Fourth New York 
Price, $1. 
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avenue, 


It is alike creditable to the locomotive en 


ginemen of America and to the author that 
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the book ‘‘ Locomotive Engine Running and 
Management” has now reached _ the 
eighteenth edition, which has just been is- 
sued from the press. New matter has been 
added to the introductory part of the book, 
and also some new plates showing details of 
the latest locomotive construction. The 
book is invaluable to enginemen. It is pub- 
lished by John Wiley & Sons, 53 East Tenth 
street, New York. Price, $2.00. 


UE. es eLONs ae 
Questions of general interest eine to subjects dis- 


cussed in our columns will receive attention in this 


department. The writer's name and address should 
always accompany the question. Neither correct initials | 
nor location will be published when there ts a request to | 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(246) J. W.S., Atlanta, Ga , writes: Please 
let me know the expansion of aluminum at 
various temperatures compared with that of 
cast-iron? A.—The variation in length for 
each 10 degrees change in temperature is 
.0001234 for aluminum, cast; and for cast- 
iron it is .0000617. These values should be 
considered us approximate, as no_ table, 
however elaborate, of the expansion of sol- 
ids by heat is absolutely correct ; but they 
serve fairly well for all except sc ientitic pur- 
poses. 


(247) F. J. P., West Baltimore, Ohio, 
writes: We havea slide valve engine 14x24 


inches, running at 125 revolutions per min- 
ute, with 50 pounds steam pressure ; with 
55 pounds the e ngine runs at about 128 revo- 
lutions per minute. The governor is a Jud- 
son standard and makes 115 revolutions as it 
is marked, and good condition ; the 
steam pipe is 2} inches in diameter. Will a 
larger steam pipe cause the engine to run 
any steadier? A—The steam pipe is too 
small, it should be 34 inches in diameter, and 
if the engine is placed at a considerable dis- 
tance away from the boiler it should be still 
larger. 


(248) J. C., Phillipsburg, Montana, writes : 
In order to settle a-dispute please answer 
the following: B. claims that a steam pump 
will require the same power to elevate water 
to a height of 500 feet through a pipe laid at 
an angle of 45 degrees, as it would require to 
elevate the same amount of water to the 
same height through a vertical pipe; while 
I claim that it will not require the same power 
to elevate the water on the inclined plane as 
it would on the vertical plane. A.—You are 
both wrong. If friction is left out of con- 
sideration, then the same power will be re- 
quired in either case to elevate the water to 
a height of 500 feet; but since the resistance of 
friction consumes considerable of the power, 
and since the pipe on the inclined plane is 
much longer than the vertical one, it follows 
that more power will be required to elevate 
the water on the inclined plane than in the 
vertical pipe. 


(249) A. L. P., Baltimore, Md., writes: 
Please answer the following question to set- 
tle a dispute between engineers. What isthe 
nominal and actual horse-power of an engine 
whose cylinder is 16x36 inches, running at 72 
revolutions per minute, cut off at } of the 
stroke, steam pressure, 80 pounds? A.— 
The term ‘‘ nominal horse-power” is practi 
cally obsolete, as it is utterly useless; it 
seems to us that a discussion relating to 
nominal horse-power is a waste of time. 
The indicated horse-power of this engine we 


is in 





should rate at 76. To obtain the actual or 
net horse-power the friction of the engine 
should be deducted from the indicated 
horse-power. This friction is found by | 
taking an indicator diagram from the un- 
loaded engine. Fora rough approximation, 
from 10 to 15 per cent., according to type of 
engine, is sometimes deducted from the indi- 
cated horse-power, and the remainder is 
taken as the net horse-power. Your engine | 
will probably not be over net horse- | 
power, 


68 


(250) H. R., Trenton, N. J., writes: I wish 


to study a work on valve gears by the aid of | stand the stress better than the square steel, 


a model ; will I require a separate model for 
each kind of gear? Are there any drawings for 
thie construction of such a model? A.—For 
ordinary slide valves you will need only one 
model, provided its different parts are ad 
justable so that they can be adjusted to suit 


the different conditions which govern the 
movement of the valve. Of course, for 


studying a Joy’s valve gear, or a Marshall’s 


cember 5th, 1889. Can you recommend 
a book on valve gears suitable for practical 
men with little knowledge of mathematics ? 
A.—There are published a number of good 
books treating _ this subject : Slide Valve 
Gears, by F. Halsey ; Treatise on the 
Movement of the Eccentric upon the Slide 
Valve, by 7, MacCord, are good books 
to have. Are there machine shopsin the 
United States which are run on the co-opera- 
tive plan? A.—We do not know of any. 
There are some shops run on the profit-shar- 
ing plan. 


(251) E. Saginaw, Mich., writes : 
you be Kind enough to state if the pressure 
on the end a (Fig. 1) of the ratchet drill when 
drilling a hole will remain the same or be in- 
creased by placing the hand at 4 instead of 
? A.—The effort applied at ¢ or? will de 
pend on the work done at /, and if this 
work is not changed then the lateral press- | 
ure at « will be less when the effort 
applied at 4 than when applied at c, because 
at 6a smaller force will be required to do a 
given amount of work than atc. Of course 
this reasoning only holds strictly true when 
the effort acts in a direction tangent to the 
circle described by the point at which the | 


Will 


is 











Fig. 2 


2. There is another case | 
Work of some kind is per 

formed bya roller # (Fig. 2). The shaft 

carries a large r Gto revolve it; this 
gear is replaced by a smaller one g for turn- 
ing the roller. In the latter case, will the 
pressure on the journal remain as before, or 
will it be increased ? A.—The effort applied 


effort is applied. 
to demonstrate. 


gea 


to the teeth of the smaller gear g acts with | 


a shorter leverage than when applied to the 


teeth of the larger wheel @ ,; in short, by 
reducing the diameter of the wheel, the} 


pressure on the teeth of the wheel will be 
increased, and consequently the pressure 
on the journal will also be increased, pro 
vided the work of the roller R 
changed. 


(252) I. T. H., Millville, Mass., 
How large wire must I use for a_ helical 
spring to sustain 200 pounds? the spring is 
to be 14 inches outside diameter, and 4 inches 
long. Is there a rule for computing the size 
of steel for springs of this kind? A.—For 
finding the size of the steel for helical springs 
the followi ing formulas are often used: 


is 


/ip i d , 

D= Y for round steel (1) 
wxd, 

D= je 4.29 for square steel (2) 


In which D denotes the diameter or the 
side of square of the steel bar of which the 


spring is made, in 16ths of an inch; /, the 
weight applied in pounds; and d, the di- 
ameter from center to center of steel bar 


composing the spring, in inches. To apply 

these formulas we simply substitute for the 

symbols their values, and then proceed as 

indicated by the signs. For instance, the 

diameter of round steel for the spring under 

consideration will be: 
8 


3 
/200 * 1.25 
3 4 
and the cube root of 88 is 4.3, hence the di- 
ameter of the steel will be 4.3 times six 
teenths of an inch, which is nearly 33, say 4 
of aninch. Notice that in this computation 
we have not taken the outside diameter of 
the spring, but the diameter from center to 


D=4 


lcenter of the wire has been taken. For 
square steel we have: 
3 8 
{200 * 1.25 58 
D=¥ 4.29 = 4 
the cube root of 58 is 3.8, hence the side of 


| the steel will have to be 3.8 times sixteenths 


|inch, 


which is nearly 43 of an inch. Will 
square steel stand better than round steel? 
A.—The round steel will probably with- 


5) 


hee 


but practically there is very little difference 


| between the two, provided the steel is of the 


same quality in both forms, 


(2538) G. F. G., Taunton, Mass., writes: 
Below are two problems, the solution of 
which has been bothering me _ for some 
jtime. 1. A force of 10 pounds stretches a 


valve gear, ete., you will need a separate | 
model for each kind. As to the construction 
of a model for an ordinary slide valve gear 


you may obtain a good idea from the illus 
tration of such a model in our issue of De- 











jnot be 


spiral spring 2 inches; find the work done 
in stretching it 1, 3 and inches. A.—If 


the amount to which the spring is stretched 
be small compared with the length of the 
spring, so that the limit of elasticity will 
reached, then the force will vary 











directly as the amount 


not | 


asks: | 
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stretched. This law 
can be represented graphically. On_ the 
straight line A B lay off a distance O ¢ equal 
to 1 inch; also lay off Od 2 inches, O « 

3 inches, and Of = 4 inches: these distances 
show the amount to which the spring is ex- 
tended. In theexample given, the spring is 
stretched 2 inches, hence O d represents this 
amount; through d draw a line perpendicu- 
lar to A B, and make d h equal to 10 inches, 
because it requires 10 pounds to stretch the 
spring 2 inches. Join O and # by a straight 


|line and prolong it to A’; through c, ¢, and 
|f draw lines perpendicular to A 2B, and 
terminating in the line O A. Now ey rep- 
resents the force required to stretch the 
spring one inch; ¢ 7, the force required to 
stretch it 3 inches, and 7 /j the force for 
stretching it 4inches. This diagram repre 
sents the law previously stated, namely, the 
force varies as the amount stretched. This 


graphical representation clearly shows that 
under the given conditions it requires 4 


” 
pounds to stretch the spring one inch; and 


0X 38 = 15 pounds to stretch it 3 inches, 
and 5 xX 4 = 20 pounds to stretch it 4 
inches. The work done in stretching the 


spring 4 inches is represented by the area of 


triangle O fj. To Mlustrate: The line 07 
represents 4 inches, and we have seen that 


and if we 
pound then 


the line f j represents 20 pounds, 
use one inch to represent one 


| fj will be 20 inches long, and the area of the 


triangle will be 4) square inches, 


4 x< 20 
2 
which indicates that the work done is equal 
to 40 inch-pounds. In a similar way the 
area of the triangle O e ¢ represents the work 
done in stretching the spring 3 inches, hence 


it is equal to 6 as 1S 224 inch-pounds, 
For stretching the. spring 2 inches the work 
| performed — is > = 10 10) inch-pounds 
land for stretching it one inch we have 
+ : 24 inch-pounds, Of course any 


convenient scale may be used for the diagram; 
we assumed one inch to be the unit of length 
and force, simply for the sake of clearness. 

The resistance of a steamship at a speed 
of 17 knots is estimated at 40,000 pounds; 
what will be the horse-power required sim 











ply to propel the ship? .4.—In overcoming 
| 
| K 
| / 
| 
| 
iy 
y 
| Jf 
n/ 
y 
Y, 
of 
/| | 
rd | 
1 i | | B 
O ¢ d ‘ / 
the resistance, work is performed which is 


equal to the product of the distance into the 
resistance, and is usually expressed in foot 
pounds. Taking a knot at 6,080 feet, then 
17 knots are equal to 6,080 17 103,360 
feet, and the work performed in one hour in 
overcoming the resistance is 108,360 « 40,000 
4,134,400,000 toot-pounds, which is equal 

4,134,400,000 

60 

per minute. Now the power to propel the 
ship is equal to work performed, and since 


. 


to 68,906,666 foot-pounds 


33.000 foot pounds is equal to one horse 
power, we have: 
53° 906.666 
68,906,606 2 O88 horse power re 
38,000 


quired for propelling the ship. 
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Gear Wheels see 


George B. Grant p. 20. 
Link-Belting and Sprocket Wheels 

send for Catalogue of Link-Belting 

Over 50,000,000 feet of Link-Belt in use 


Link-Belt Engineering Co., ee and N.Y 


Shafting Straighteners . H. Wells, Tampa, Fla 

N. Y. City Bolt & Nut Co., gino 

See Sterling Elliott’s ad. on page 12 

*Bradley’s Power Hammers, the best in the 
world,”’ 20 sizes. Bradley & Co., Syracuse, N.Y 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, IL, manufacturers 

Pattern and Brand Letters A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. 

Ice and Refrigerating Machines, 170 sold, and all 


successful. David Boyle, 521 Monroe St., Chicago, Ill 
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Get particulars of our new Wall, Suspended and 
Radial Drills. C. H. Baush & Sons, Holyoke, Mass. 


Selden Packing for stufting-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 


Valve Seat Rotary Planing Machine. Pedrick & 
Ayer, Philadelphia, Pa. 
Cylinder Boring and Facing Machines. Pedrick 


& Ayer, Philadelphia, Pa 

Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y 

To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 

Ss. A. Smith, 23 So. Canal St., Chicago, IIL... agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 

Audubon Machine Works, New 
Electrical work, superior facilities 
chinery, heavy and light 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For the latest improved Eccentric Hook, Con 
necting Rods and Stub Ends, address T. C. Dill Ma 
chine Company, Philadelphia, Pa. 

S. Ww. Card & ¢ Mansfield, Mass 
thing in the line of Taps and Dies. 
S. Canal st., Chicago, Western 
the Latest Improved 
address “oe M. ¢ 
. Chicago, Hl. 
*fwenty Years With the 


The 


Haven, Conn. 
Builders of ma- 


oe . make every 
Ss. A. Smith, 28 

Agent 

Diamond 

. Bullock Mfg 


For 
Drill. 
son St 


Prospecting 
Co, 138 Jack 
Indicator,’ 


by Thomas 


Pray, Jr. 10,100 sold Price, $2.50. Order of book- 
st Her: take no other. 

Send for our special catalogue containing Ma 
chinists’ and Engineers’ Books. Mailed free. Nor 
man W. Henley & Co., 150 Nassau St., N. Y 

Self-adjusting Hand Screw for Pattern and Cabi 
net Makers, Wood Workers, ete. Sample by mail 
for 50 cents. Wm. TH. Denney, Lancaster, Pa. 

N. Y. City Bolt ‘ Nut Co., Limited, 33 and 35 Des 


brosses St., N City, manufacturers of 


jolts of every description, Write 


Machine 
for estimates. 


25’ “Only Drill Press built on 

32 *Ko-rekt? principles, 

37 even if they come from Jersey.’ 

id Gould & Eberhardt, New Ark, N. J. 
DuBois & DuBois, Patent Attys.,715 11th St.. Wash 


ington. D.C , procure first-class patents, 


Send stamp 
for illustra ited pamphlet, 


March of Invention,” con 


taining valuable information, and list of references 
Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 
Foot and Power Presses for Metal, Paper and 
Leather. Perforating Dies a specialty. Estimates 


given for special machines or dies. 
son & Son, Manufacturers, 


Edwin B. Stimp 
31 Spruce St., New Yor 


Hand Books for Engineers and Mi ie hinists; ** Haw- 
kitis’,”" R250; * Roper’s,’’ $3.50; “ Haswell,” $4; 

*Reed’s,) $4.50, po stpaid Theo. Audel & Co., 91 
Liberty St., N Y Catalogue free 


Every draftsman needs one. The Engineer's Sketck 
Book of mechanical move me nts, appliances, devices, 
contrivances,ete .by TW. Barber. 1,936 illustrations, 
&vo , cloth, $3. Catalogue of books on mech, subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York 


De Lamater Screw Propeller Wheel. made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
J.. who have purchased from C. H. De Lamater & 
C New York, all their patterns, books of record, 
gauges, ete Location and equipment well ad¢ ipted 
for Heavy Steamship Repairs. 
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Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., New York. 


‘Binders’ for the AMERICAN MACHINIST. TWo 
styles—the “Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 
“New Handy.’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice 
By F. F. Hemenway 


and Steam Engine Economy. 

; Contains plain directions fot 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current. 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 








of Van ORACTURESS 


A woolen-mill is to be established at Lenark, Il., 


by the Lenark Woolen ¢ ompany. 


A new set of boilers is to be placed by the elee 
tric lighting plant at Charleston, 8. C. 
K. J. Bird has, it is stated, made a proposition to 


erect a muck-bar-mill 
Wallace, Banfield & Co, 


rolling mill to 


Va 


to add a 
their p.ant at Irondale, Pa 


at Covington, 


are new cold 


Harry Toole is) reported to establish 


Anniston, Ala 


4S 


orna 


mental wrought-iron works at 


The 


Machine 
everal 


Barbour Works, 


additions to their 


at Anniston, Ala., 


making 


works 
It in stated that the 


Alia., 


Magi 
putting 


City Iron Works, Bir 


mingham are in new machinery 


A stock 
establish an electric light plant 


company Will probably be organized to 


aut Convers, Ga 


The Lead Hill Foundry and Machine Shops, at 
Lead Hill, Ark., expect to put in new machinery, 

Mr. Vaughn, of Opelika, is investigating with a 
view of establishing an ice factory in Eufaula, Ala, 

\ northern syndicate has, it is stated, made a 
proposition to erect a cotton-mill in Florence, Ala. 

It is stated that J. Alston will at once erect 
machine rhops in Greenwood, S,. ¢ aut a cost of 
$11,000 

Glenwood, Col., is to have an electrical reduc 
tion works, at a cost of a quarter of a million of 


dollars 
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The Pacolet Manufacturing Company, Pacolet, 
S. C., has decided to increase its capital stock to 
$1,000,000. 

The Industrial Iron Works, at Bay City, Mich., 


are preparing to build an addition, 255x90 feet, to | 


their works. 

The 
to make some extensive 
power plant. 


are 
their 


Cotton-mills, Toiedo, Ohio, 
improvements to 


Maumee 


The Minneapolis Rolling-mill Company is the 
name of a new concern recently organized at Min- 
neapolis, Minn. 

R. L. Carter expects to lease the Murray & Ste- 
venson iron foundry, Anniston, Ala.; will probably 
put in operation. 

A Schenectady (N. Y.) firm are arranging to erect 
a foundry at Lansingburgh, N. Y., which will em- 
ploy about 100 men. 

The Hendrick Manufacturing Company, of Car- 
bondale, Pa., have broken ground for a new ma- 
chine shop, 140x40 feet. 

It is reported that the Grand Trunk Railway has 
decided to build rolling-mills and a forge, at Point 
St. Charles, Montreal, Can. 

The Noyes & Nutter Manufacturing Company, 
Bangor, Me., is erecting a new foundry building at 
that place, at a cost of $6,000. 

It is reported that the Grand Trunk Railway has 
decided to build rolling-mills and a forge at Point 
St. Charles, Montreal, Canada. 

The Greenville (S. C.) Gas, Electric Light and 
Power Company will, it is reported, put new ma- 
chinery in its electric light plant. 

R. J. Hoffman, C. E. Jones and W. J. Flanagin 
have organized the Detector Look Company, to 
manufacture locks, at Florence, Ala. 

Mr. Blackburn, of Atlanta, is negotiating for the 


establishment in Fort Worth, Texas, of a plant for 
the manufacture of electric motors. 
The Hill Machine Company, Florence, Mass., 


will erect a brick pattern house, which will be 50 
by 25 feet, 12 feet high, and fireproof. 

The Garrett Hydraulic Water Motor Company 
has been incorporated at Union, 8. C., to manufac 
ture the J. W. Garrett patent water motor. 

G. A. Crosby & Co., 261 Randolph street, Chicago, 
Ill., build presses and dies for ali kinds of sheet 
metal work, and are busy on their specialties. 

The Anderson (S. C.) Iron Foundry and Machine 
Shop will be enlarged, and the making of sorghum 
mills will be added. R. F. Diver is the owner. 

The Harriman Wrought-iron Company has been 
established at Harriman, Tenn., for the purpose of 
manufacturing wrought-iron direct from the ore. 

The Murray & Stephenson Foundry and Machine 
Works, Anniston, Ala., which have been idle for 
some time past, are shortly to resume operations. 

H. R. Ives & Co., founders and hardware manu- 
facturers at Longueuil, Que., which was destroyed 
by fire some time ago, is about to be re-established. 

W. J. Carlisle has contracted with the Van 
Winkle Gin and Machine Company, of Atlanta, Ga., 
for the erection of an ice factory at Opelika, Ala. 

The Norfolk & Western Railroad Co. (office, Ro 
anoke- Va.,) is reported as to enlarge and improve 
its Bluefield (W. Va.) roundhouse, machine shops, 
ete. : 

J. Bertram is reported as endeavoring to organ 
ize a stock company to develop coal and iron 
mines, and erect iron furnaces near Hattiesburg, 
Miss. 

The Farrell Foundry and Machine Company, 
Waterbury, Conn., will begin work soon on a new 
machine shop 100x100 feet, one and two stories in 
height. 

The Standard Boiler and Bridge Works, of Bel- 
laire, Ohio, has been chartered for the purpose of 
doing a general boiler and bridge manufacturing 
business. 


A new concern, known as the Horton Machine 
Company, has been started at Holyoke by M. H. 
Whitcomb and others, to manufacture emery grind 
ing machinery. 

Albuquerque, N. M., has 


rebuilt and 
The loss was 


The large foundry at 
been destroyed by fire, but will 
equipped on a larger scale than ever. 
about $200,090, 


be 


The Union Iron Works Company, at Selma, Ala., 
recently reorganized, with C. L. Peterkin as presi- 
dent and general manager, is now adding boiler 
works to its plant. 


A new building, to be equipped with machinery, 
js to be added to the plant of J. M. Robins & Co.. 
manufacturers of special metal-working machinery 
at Cincinnati, Ohio 


According to report, the F. J. Meyers Manufactur- 
ing Company, of Covington, Ky., 
establishing branch architectural 
Chattanooga, Tenn. 


iron works in 


The Corrugated Wheel Company, of Chicago, 
Ill., has been incorporated, with a capital stock of 
$100,000; incorporators, W. E. Williams, G. B. La- 
throp and 8. T. Edwards. 


The Cincinnati Screw and Tap Company, of Cin- 
cinnati, are building a new shop in the northern 
part of the city, which will be arranged with special 
reference to their business. 


D. B. Strouse, W. Griffin, W. T. Younger and 
others have, it is reported, organized a stock com 
pany at Salem, Va. to manufacture the patent 
spark arrester of Kent Carper. 


contemplates 


| 
| The Damascus Steel Company is reported to have 
| decided to locate at Elyria, Col. This move would 
give the town a good start, as the company will 
| employ several hundred hands. 

| The Cable Iron Car Roofing Company, of East 
St. Louis, Ill., has been incorporated, with a capital 
of $300,000, Messrs. Reid Northrop, John C. Wands 
and George A. Banantine, incorporators. 

The directors of the Aurora (Ill.) Cotton-mills 
are contemplating doubling the capacity of the 
plant, which now contains 17,000 spindles and 450 
looms, operated on fine brown sheetings. 

The Beecher Manufacturing Company's plant, at 
Meriden, Conn., has been purchased by the Peer- 
less Buttonhole Attachment Company, who will 
begin the manufacture of a patent wrench. 

The Newport (Ky.) Rolling-mill Company has pur- 
chased the Swift Iron and Steel Works, and reor- 
ganized same to operate as an iron and sheet mill ; 
squared roofing and corrugating sheets a specialty. 

The Lancaster Mills gompany, Clinton, Mass.., 
is putting in the foundations for a new mill across 
the river from their present plant. It will be used 
for fine work, and contain machinery for combing, 
ete. 

A large force of men is at work in the erection of 
the new shops of the Toledo, St. Louis & Kansas 
City, at Frankfort, Ind. It is expected they will be 
completed and equipped with machinery by July 1, 
1891. 

It is stated that the Farmville Coal and Iron Com- 
pany, Farmville, Va., will, in connection with the 
iron furnace recently mentioned, operate a_ basic 
steel plant. It is also proposea to build 100 coke 
ovens. 

The Hoffmann & Billings Manufacturing Com- 
pany, Milwaukee, Wis., are building a considerable 
number of Corliss engines in addition to their other 
work. They also make a specialty of building pit 
lathes. 

The Globe Corrugating Company, of Cincinnati, 
Ohio, has, it is stated, purchased the Licking Iron 
Works at Covington, Ky., and the Licking Fur- 
nace at Newport; will probably operate both 
plants. 

The Blandon Rolling-mill, at Blandon, Berks 
County, Pa.. has been sold to the Blandon Iron and 
Steel Company. a company incorporated under the 
laws of New Jersey, with a paid-up cash capital of 
$100,000. 

J. J. McDonough, L. M. Warfield, C. I. Dorsett 
and others have incorporated the Southern Mill 
Supply Company to manufacture mill supplies, 
machinery of all kinds, ete., at Savannah, Ga. The 
capital stock is $50,000. 

There is water-works agitation in Helena, Ark.; 
Ocean City, N. J.; Luverne, Minn.; Lancaster, Pa.; 
Benkelman, Neb.; Batavia, N. Y.; Ft. Worth, Texas; 
Union City, Tenn.; Minneapolis, Minn.; Uniontown, 
Ala.; Dallas, Texas; and Pell City, Ala. 

The plans for the American Manufacturing Com- 
pany’s new foundry and factory, to be erected at 
St. Paul, Minn., include a foundry 110x50 feet, one 
story high, costing $10,000, and a factory 
stories high, 100x40 feet, to cost $20,000. 


two 


The plans for the American Manufacturing Com- 
pany’s new foundry and factory to be erected at 
St. Paul, Minn., includes a foundry 110x50 feet, one 
story high, costing $10,000, and a factory two 
stories high, 100x40 feet, to cost $20,000. 

The writer noticed all through the parts of the 
country visited during a recent quite extended trip, 
a number of “Gray” planers being placed, from 
which it was inferred the G. A. Gray Company, 
Cincinnati, Ohio, must be busy on this specialty. 

The Pittsburgh Malleable Iron Company is having 
plans prepared for a large buiiding to be con 
structed of brick and iron. The company is now 
running in temporary quarters with about 100 men, 
but in the new structure will have a larger force at 
work. 

A company has been organized at Huntsville, 
Ala., under the name of the Lownes Novelty and 
Wrench Works, for the purpose of erecting a foun- 
dry and machine shop, and a plant to manufacture 
monkey and pipe wrenches. P. H. Lownes, of Flor- 
ida, is the owner of the plant. 


The Skinner Chuck Company, of New Britain, 
Conn., have issued a new and very complete cata- 
logue of their various styles of chucks. It con- 
| tains about seventy illustrations of chucks and 
parts, and is of value to those who wish to possess 
| full information on this subject. 





Propositions are reported as having been made 
for the establishment of steel works, iron foundry, 
knitting-mill, planing-mills, shovel factory, hard- 
ware factory, etec., at Moundsville, W. Va. The 
Moundsville Mining and Manufacturing Company 
can give information. 


The Southern Malleable Iron Works, Chatta- 
nooga, Tenn., the first maileable iron plant ever 
erected in the South, began operations last week. 
The buildings cover two and a half acres of ground, 
and the plant consists of eight annealing ovens, 
and a furnace with 20 tons capacity. 


S. A. Smith, 23 South Canal street, Chicago, IL, 
general dealer in machinery and tools, is carrying 
a good supply of Brown & Sharpe manufacture, 
Appleton Manufacturing Company's grinding ma- 
chinery, and a variety of small tools 
expected to bring out specialties at any time. 


The 8S. J. 


Pa., for the manufacture and sale of foundry, 





McCormick Company, of Pittsburgh, | 
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has been chartered. The directors are John S. 
McCormick and Frederick S. Hamm, of Pittsburgh, 
and M. Hawley Treadwell, of New York City. 

A corporation, to be known as the Malden Ma- 
chine Company, has been organized at Portland, 
Me., with a capital stock of $100,000, for the pur- 
pose of manufacturing machinery. The officers 
are: President, F. W. Sawyer, of Malden, Mass ; 
treasurer, Charles T. Small, of Providence. R. I. 

Fraser & Chalmers, Chicago, [ll., said to be the 
largest builders of mining machinery in the world, 
are also quite extensive builders of Corliss engines. 
They are busy at the works, and, we are informed 

not by the company—have let the contract for 
building new works to cost one million dollars. 

A building for manufacturing purposes is being 
erected by the Hartford (Conn.) Board of Trade. 
The building will be 300x45 feet, and four stories. 
including the basement. The Thorn Type-setting 
Machine Company will occupy the entire second 
floor, and they intend to be located there next 
October. 

Mr. F. H. Poor, of Haverhill, Mass., writes to say 
that he is not to build his new shops in Haverhill, 
but in Bradford, Mass., which is just across the 
Merrimack River from Haverhill. The new shops, 
Mr. Poor says, will be 50x200 feet, two stories high, 
and he will manufacture steam pumps and shoe 
machinery. 

It is thought there is no doubt that the $1,000,000 
steel plant will be built at Ensley City, Ala., by the 
Tennessee Coal, Iron and Railway Company, adja- 
cent to their four furnaces. The Elyton Land Com 
pany, of Birmingham, Ala., it is said, take $100,000 
of the stock, and $400,000 will be derived from indi- 
vidual sources. 

The Cincinnati Milling Machine Company, of Cin- 
cinnati, have purchased ground for a new shop, 
which will be 50x120 feet, two stories high. The 
new location is in the northern part of the city, on 
Spring Grove avenue, and work will be commenced 
at once on the building, which will contain all the 
latest approved features. 

The shops of the John Stephenson Co., which are 
now on East Twenty-seventh street, this city, are 
to be removed to a place where more room can be 
secured. A property known as the Birnie farm, be- 
tween Larchmont and Mamaroneck, on the N. Y., 
N. H. & H. R. R., has been purchased, and extensive 
buildings will be erected there. 

The Seneca Falls Manufacturing Company has 
just been incorporated, at Albany, N. Y., to manu- 
facture, sell and deal in machinery, tools, builders’ 
hardware, and hardware specialties. The concern 
has a capital of $60,000, and the following trustees: 
Adelbert 8S. Davis, Paul B. Kendy, John Cuddeback, 
H. M. Dorling and Eugenia Davis. 

The Wilkes Rolling-mill Company has been organ- 
ized at Sharon, Pa., by J. B. Wilkes, S. Wilkes, W. 
Foxall, J. O Davis, W. Wilkes, Jos. Wilkes, Jos. 
Anderson, Chas. Anderson and Geo. Bugg. The 
parties named are ail practical iron men, and will 
manufacture muck-iron. Mr. P. L. Kimberly has 
donated them a site on which to erect their works. 


The Berlin Iron Bridge Company have issued a 
catalogue, in which is illustrated and described a 
great many different kinds of iron and steel struct- 
ures made by them. This includes shops and fac- 
tory buildings of all kinds, as well as bridges. The 
catalogue is a very interesting one, and no one 
who contemplates building or adding to an indus 
trial plant should fail to secure a copy of it. 


The Wilkin Manufacturing Company, Milwaukee, 
Wis., are down in the directory as manufacturers 
of saw-mill machinery, but a call at the works 
showed them to be doing a good business in the 
building of the Nordberg-Corliss engine, blow- 
ing engines, etc. They are extending their works, 
and putting in new machines, amongst which we 
noticed a pit lathe built by Hoffmann & Billings. 


David Owen, superintendent of the St. Louis 
(Mo.,) Steel Foundry, says the plant recently burned 
down in East St. Louis will be rebuilt at the earli- 
est opportunity after the insurance has been ad- 
justed. Architects and were the 
ground at the time of the fire, and gave plans for 
doubling the capacity of the plant. The superin 
tendent states that the plant will be increased to 
at least double its former capacity. 


engineers on 


The Montgomery Boiler and Machine Works, iron 
founders, boiler makers and machinists, are fairly 
busy on boiler and tank work, and are giving 
special attention to the manufacture of gas appa- 
ratus. This firm make ordinary boilers; also the 
Bate patent duplex and patent portable boilers, 
and handle fittings for gas, steam and water, bolts, 
nuts, washers, etc., besides making brass and iron 
castings for all purposes. Their works are at Con 
shohocken, Pa. 


The new buildings for the Baltimore Electric Re 
fining Company, at Baltimore, Md., will be made of 
iron, designed and built by the Berlin Iron 
Bridge Company, of East Berlin, Conn. The roll 
ing-mill will be 56 feet in width by 180 feet in 
length. The refinery building will be 130 feet in 
width by 80 feet long, and the boiler house will be 
49 feet in width by 5v feet long. The buildings will 
be entirely of iron, no wood-work being used about 
the construction in any way. 

The Pond Engineering Co., St. 


Louis, Mo., has 


| built up a large supply trade in engines. t ce 
He may be | P & larg pply tre gines, boilers. 


pumps, heaters, and goods in the engineering lines. 
Their trade is almost exclusively with the West and 
South, and their machinery is almost as exclusively 
of Eastern manufacture. They an 


do extensive 


facing and mill supplies, with a capital of $50,000, | businessin equipping water-works, the growing de- 








mand for water-works in these sections of the 
country making for them a wide field. They also 
do a large business in equipping electric light plants, 
and power plants for various purposes. 

The establishment of the St. Louis (Mo.) Iron and 
Machine Works dates back to 1854. They doa gen 
eral business in large machinery and castings, 
steamboat work, cotton compresses, coal and min- 
ing machinery, bridge work, ete., and make a 
specialty of brick presses. Some of these last- 
named machines are quite ponderous affairs, high 
pressure being required to form the large bricks. 
Quite a business is also done in building slide valve 
and Corliss engines. They are putting in new tools, 
with the intention of increasing their facilities for 
building engines. 

Ranken & Fritsch, Foundry and Machnery Com 
pany, St. Louis, Mo., do an extensive business in 
heavy machinery, including steam and hydraulic 
elevators, plate glass and hydraulic machinery 
stamp mills and mining machinery, ete. They also 
build slide valve engines, and are quite extensively 
engaged in the building of Corliss engines. Their 
shops are well stocked with the heavy tools re 
quired in their work, many of these tools being new 
as though they had replaced tools of more ancient 
design. A new tool was being placed for boring 
Corliss engine cylinders and vaive seats that would 
save time in the work and the setting. 


It is given out that arrangements have been com 
pleted whereby the Western Iron Company, of 
Kansas City, manufacturers of bar-iron, nuts, 
bolts, etc., will locate at Kenilworth Station, Ind , 
upon the Michigan Central line, midway between 
Gibson and Tolleston. The company will move 
from Kansas City as soon as the buildings are pre 
pared, and will begin operations with 350 employes. 
The plant at Kansas City is reported to be largely 
owned by the Eells, of Cleveland, and it is further 
rumored that it has been sold to parties who will 
remove it. The reason for moving is said to be 
that Kansas City is too far west for successful com 
petition in iron. 
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A Seventeen-foot Rowboat and How to 
Build It. 


By Henry J. GiELow. 


The object in this design has been to se- 
cure a safe, comfortable and easy rowing 
boat for a party of six or eight persons. 
The principal dimensions are: Length, 17 
feet; beam, 4 feet 6 inches; depth amidships, 
18 inches; 25 inches at bow and 20 inches at 
stern; draught with moderate load, about 9 
inches. The cost of materials is about $18. 

The form of the boat is shown in eleva- 
tion, Fig. 1; plan, Fig. 2; and end view or 
section, Fig. 3; and these are technically 
known as sheer plan, half-breadth plan, and 
body p:an, and are collectively known as the 
lines of the boat. 

The first operation is to enlarge the body 
plan, Fig. 3, to its full size, ¢. ¢., the actual 
size of the boat. This plan shows the cross- 
section of the boat at every frame, being on 
outside of frame and inside of planking, the 
right side of the figure showing the forward 
frames on one side of boat, and the left 
the after frames of 
A portion of each end 
of sheer plan should also be drawn 
full to proper location and 
form of rabbet on stern and after deadwood. 

In order to enlarge Fig. 3, first draw on a 
floor the horizontal lines (or water lines as 
they are generally called) a, ,¢, d@ and e. Ac- 
cording to the these lines are 
inches apart, hence in laying out the body 
plan on the floor, the distance between these 
lines must be 3 inches (full size). Also, draw 
the vertical center line .r 2. Measure, with the 
given scale, on the water line a, the distance 
from the center line x. to the point a, in 
which the water line intersects the frame 11. 
Lay off this distance full size on the corre- 
sponding line on the floor, 


side showing 
of 
the 


size, 


one 
side boat. 


show 


ed 


scale, 3 


In a similar way 
measure with the given scale all the dis- 
tances from the center line 2.2 to the points 
in which the water lines intersect frame 11, 
and lay off corresponding distances full size 
on the floor 


from the vertical center line. 


| The highest point of this frame above the 


line ¢ is obtained by a vertical measurement 
from the same line, and a horizontal meas 
urement from the center line x., and the 
lowest point of the same frame, can be ob- 
tained by measuring from the water line « 
downwards. Now bend a flexible batten to 
the points laid off, and draw frame 11. In 


a similar way lay off points for frame 12 
by measuring the distances from the center 
“ to the points in which the water 
lines intersect this frame. 


line a 


In the same way, 
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points are found for all the frames, and | 
curves drawn through them. If a fair | 
curve cannot be drawn through a set of | 
points, then a mistake has been made some- | 
where which must be rectified. 

The next step will be to lay off the curves 
in Fig. 2. To do so, first draw the horizon- | 
tal center line 2 2 and the frame lines per- | 


pendicular to 2 2. It must now be under- 
stood that the curve a, in Fig. 2, is the in- 






































the same distance above the same water line. 
The point thus obtained will be another 
point in the curve f. 

To a trained eye these curves will indicate 


| the form of the boat, and are useful for a 


comparison of the forms of other boats. 


MATERIAL AND CONSTRUCTION. 
The keel should be of white oak, 14 inches 


wide and 2 inches deep, and joined to stem 


sheer strake, which 
all to extend in one length from bow to 
stern, and to have a uniform thickness of 4 
inch. 
side, arranged in widths amidships, as shown 
on drawing. 
per 
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should be of white oak, 


There should be eight strakes on each 


The 
clinched 


best fastenings are cop 


rivets, over burrs on the in- 


side; but galvanized iron nails, with coun 


tersunk heads, may be used where cheapness 


is an object. 






































3 inches diameter at 
head. 
ends, 18 inches; middle, 14 


11 


at 
9 inche §; 


keel, and 12 inches 
feet 
inches; sprit, 12 


Length of boom, 15 


* 


feet 3 inches long, and 14 inches in diameter 
at middle. 


Braided sash-cord makes a very 


good sheet. 


The mast hole is shown in bow seat. 


In another paper we shall show the 


changes required in the form of a boat of 
about the same size, to be driven by steam. 









































You Zz 
acl 2. Sec, 20 


9630 
—— 





tersection of inside of planking, and a_hori- | 
zontal plane through the lower water line; | 
and the curves ), ¢, d and e are intersections | 
of the inside of planking, with eeitenetal | 
planes, through corresponding water lines. 
If this is understood there will be no difti- 
culty in obtaining points in these curves. 
For instance, take the curve a, in Fig. 2. On 
frame 11 lay off a point a,. The distance 
from this point to the center line x .r must be | 


| 
| 


equal to the distance from x x in Fig. 3 to | mence to erect our boat. 
the point @ in which the lower water line | 


cuts frame 11. In a similar way we find 
another point in the same curve in Fig. 2 by 
laying off on frame 12, from the center line, 
a distance equal to that from the center line 
(Fig. 3) to the point in which the water line 
«cuts frame 12. In the same way we find 
points on all the frames in Fig. 2, and 
through these points draw the curve a. Ifa 
fair curve cannot be drawn through the 
points, there is an inaccuracy somewhere 


which must be corrected. To draw the curve 


/, we must first find points in this curve as 
we did for the curve a (Fig. 2), by laying off 


distances on all the frames equal to the dis- | 
tances from @ w, in Fig. 3, to the points of | 


intersections of the water line 6 with corre- 
sponding frames. After the curve 6 has 
been drawn, find points in the curves, d 
and and draw these curves also. The 
principal object of these curves in Fig. 2 is 
to make sure that the frame lines in Fig. 3 
have been drawn correctly. If 


é, 


a 


these are 
correct, the curves in Fig. 2 will be fair 
curves, otherwise a fair curve 
drawn through the points laid 


9 
we 


The curves f, g, #, ¢, in Fig. 1, 


cannot be 
off in 
Fig. 
are in- 


tersections of the inside of planking and 


vertical planes, through the lines f, g, h, 
?, in Fig. 8. Although it is not absolutely 
necessary to draw these curves, yet it is ad- 
visable to do so, as they serve as a further 
check on the accuracy of the work. Points 
in these curves are easily found. We shall 


explain how to find two points only, as this | 


will be sufficient for a guide in finding other 


points. Take, for instance, the line f in 
Fig. 3. It will be noticed that this line cuts | 


frame 19 in the point / at a certain distance 
above the water line c; consequently on 
frame 19, in Fig. 1, we must lay off the 
Same distance above the line c; the point 


thus obtained will be a point in the curve | 


(Fig. 1). Again, notice that the vertical line 
’, in Fig. 3, cuts frame 18in the point m, a 
short distance above the water line ); there 
fore in Fig. 1 we must lay off on frame 18 
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and stern post, as shown on drawing. Stem 
should be formed from a natural crook of 


white oak, black Jocust or hackmatack—ac 
cording to locality where boat is built. | 


Stern post and after dcadwood should be of 
white oak, 14 inches thick, and secured with 
galvanized iron nails, as shown. 
| to be of white oak, 1 inch in thickness. 
With this part of the work completed, we 
are ready to prepare our stocks and com 
The stocks in this 
1 plank about 12 
| inches wide, 14 to 2 inches in thickness, and 


‘ 
« 


“ase are composed of 
at least as long as the boat. 
placed on edge and firmly secured to floor 
of shed or building in which boat is to be 
| built, and held in position with suitable 
| brackets or braces. The keel, stern, stern 
post, after deadwood and transom, should 
i/now be assembled and fastened together, 
jafter which they should be set up on the 
| stocks, nailing the keel thereto and securing 
the stem and stern post in a vertical posi- 
tion by suitable braces or stays. 

The frames are each composed of three 
pieces—two ribs and a floor or bottom piece 
—all to be of white oak. The ribs will be 3 
inch wide and #} inch thick, steamed and 
bent to proper shape, and extending from 
gunwale to keel, where they butt together. 
The floors, one to each pair of ribs, extend 
keel each side 
about 15 inches long, amidships, gradually 
shortening towards the ends. They should 
be 3% inch wide, 1} inches deep in throat, 
and tapering to 3 inch in depth at end of 
arms, and will be fastened to cach rib with 
two galvanized nails. The floors will box 4 
|inch into keel, and each floor will be 
cured to keel with a small galvanized iron 
bolt. The floors amidships may be cut from 
straight-grained wood, but towards the ends, 
where the angles become more acute, they 
must cut from knees The 


| 
| 
| 
| 
| 
| 
| 


across. the with arm on 





se- 


be or roots. 


'ters; in the fore-body the after edge of the 
ribs touching the frame stations shown on 


It should be | 


rig. 3. 


It is best to put the strakes on in pairs 
one to each side—and the first’ pair to go on 
should be the sheer strakes, the garboards 
next, and the others may follow by alter 


nating from sheer to garboards. The boards 


,intended for the sheer strakes should be of 


Transom | 


jand the gunwales will be 





frames will be 10 inches apart, between cen- | 


| further comment. 


drawing, and in the after-body the forward | 


edges of ribs touching the frame stations. 
Limber holes, about 4 inch deep, should 
be cut in floors near the keel to allow water 
to flow to lowest point in boat. The ribs 
should be slightly longer than required, and 
should not be cut off until the boat is planked 
and ready for the gunwales. The upper 
|ends of ribs composing each frame must be 
| ce 
thereto at the proper width. 


ynnected by a lath or batten and secured 


sufficient width to allow for the curve of the 
sheer. 

The cut off an 
angle of about 45 degrees, so that the bevel 
end will be 


frames may now. be al 
flush with top of sheer strake, 
notched so as to 

The gunwales 


will be of white oak, 14 inches deep and 1 


house the heads of frames. 


inch wide, one on each side, on inside of 


sheer strake and flush at top of same, extend- 
ing in one length from stem to stern, and 


fastened to sheer strake with galvanized 
nails driven from outside near each frame 


will 
be secured with three white oak knees, one 
at at 
drawing. 


(no nails through frames), the ends 


stem and two stern, shown on 


as 


Thwarts or cross-seats may be made of 
cedar White pine, 9 inches wide and 3 
inch thick, 


and Tinches below top of gunwales, 


or 
located as shown on drawing, 
They 
will be supported at each end by a white oak | 
batten, 14 
thick, extending along cach side of boat and 
This batten is tech | 
A knee will be 


strip or inches wide and 4 inch 
fastened to each frame. 


rising.” 


nically known as a “ 


worked between gunwale and ends of | 
thwarts. 
The ceiling is laid in strips, about 4 inches | 


wide and inch 


ie 





in thickness, with a one- 
inch space between them. | 
At the points where the rabbet crosses the 
joint between stem and keel, the after dead- 
keel, 


} 


a 5 


and and after 


deadwood, 


wood and stern post 
inch hole 
through the joint, and a plug driven in, to 
leaking. Calk with 
cotton and putty. 


auger is bored 


prevent seams waste | 


Other minor details are so clearly shown 
on drawing that they seem to require no 
. 

A sprit sail may be fitted and used for 
sailing with a free wind; the draught of boat 
is too light for effective windward work, and | 
a center board is not desirable on account of 
A deeper keel 
would improve her sailing qualities, but | 
would make her harder to row. 

The sail should have about 9 feet 6 inches 


taking up too much room. 


hoist on mast; the peak 6 feet higher on a | 
vertical line; length on boom, 15 feet, with a 


| rise of about 3 feet from the horizontal. 


| Planking should be of cedar, except top or | 


The mast should be 12 feet 6 inches long, | 


Machinists’ Supplies and Lron. 


New York, May 27, 1891. 


lron--American Pig Prices are steady, and the 


market dull. 

We quote: No. 1 Foundry, Standard Northern 
brands, $17 to $18; No. 2 1s selling at $16 to $17, 
and Gray Forge at $14 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig— We quote at $24.50 for Coltness ; 
for Dalmellington ; and $20.50 for Eglington. 

Copper--The market continues on an easy basis, 
with but little inquiry. Thereare offerings of Lake 
copper at 13c, for important quantities, and smaller 
lots at 134c. Arizona Ingot is quoted at 124c. to 
13e.; casting copper is quoted at 11M4gec. to 11Me. 

Lead—The market is nominal owing to the ab 
sence of new business. Spot lead is quoted at 4.30c. 
bid, and 4 374@e. asked. 

Spelter—In this market 4 90c. is asked for West 
ern shipments, but less may buy some brands. 

Tin—The market is steady but quiet. Spot is 
quoted at 20.20c. to 20.40¢.; prompt shipments at 
20.30e. to 20.400e. 

Antimony—The market is steady and dull. 

We quote Hallett’s at 15c, to 15'4c. ; Cookson’s, 
l6c. to 1644c.; and 15e. for X. L. 

Lard Oil—The market is steady at 54c. to 5de 
Prime City, according to holder and 
Western on spot is quoted at 53c. 


+* WAN TED* 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make «a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


$22 


for 
quantity. 





Wanted—Agents in every shop for fine tools ; big 
inducements. Address E. G. Smith, Columbia, Pa. 
A skillful mechanical draftsman and designer de 
sires engagement. Address Box 87, AM. MACHINIST. 
Wanted a first-class draftsman and machine de 
signer, with exp. Address Box 93, AM. MACHINIST. 
Wanted—Draftsman who is familiar with engine 
work, competent to design; state salary required, 
and experience. Robt. Wetherill & Co., Chester, Pa. 
Wanted—An experienced draftsman, well ac 
quainted with engines and air compressor work. 
Address Box 97, AMERICAN MACHINIST. 
Wanted—Position as foreman or superintendent 
by a Ist-class mechanic; exp’d in tools or light ma 
chinery. A treference. Jachin, AM. MACHINIST. 
Wanted--A first-class mechanical draftsman who 
has had some prac, exp. in fitting and pattern mak- 
ing. A good opening with old-established engineer- 
ing firm. Address P. O. Box 55, Aspen, Colo. 
Wanted—A man competent to run and take care 
of polishing wheels on iron and brass printing press 


work. Give age, experience, and present em 
ployers. Address Taunton Locomotive Mfg. Co., 


Taunton, Mass. 

Wanted—By mining company in Mexico, first- 
class molder; man that is capable of mixing charges 
and able torun cupola; location very healthy; en 
gagement for four months. Address, giving particu- 
lars, reference and terms, Box 89, AM. MACHINIST. 

Wanted—At Pittsburgh Locomotive Works, Pitts- 
burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, entirely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 

Wanted—Foundry foreman; must be acquainted 
with all kinds of work; heavy castings, both loam 
and dry sand. Give full particulars, references, age, 
compensation, etc.: works in Pennsylvania. Ad 
dress Box 95, AMERICAN MACHINIST. 

Wanted—Machine shop foreman, capable of 
handling men, and understanding modern methods 
of work; give references, age, and compensation 
expected; shep located near Philadelphia. Address 
Box 96, AMERICAN MACHINIST. 


Wanted —Position as supt. or foreman, by a young 


| man, 36, successfulin the systematic manufacture 


of machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W.H.S8., Box 197, Burnside, Conn 
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Wanted-—-Situation as superintendent or to take 
charge of drawing room by a comp. mech. eng. 32 
years of age, 7 years shop practice ; well up in de- 
signing compound and high-speed engines, and 
general machinery; well trained in handling men 
and work. Address Box 98, AMERICAN MACHINIST. 

Wanted —By a large Baltimore machinery house, 
a young active man who has been brought up in the 
engine business, who is thoroughly familiar with 
steam engines, boilers and steam pumps: applicant 
must be an expert in steam, and should have some 
knowledge of drafting and erecting. In applying 
state age, occupation, and give as full personal de- 
tulls as possible; also give references. Address 
30x 94, AMERICAN MACHINIST. 





+; MISCELLANEOUS WANTS ke 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d,0. 
Allsizes punch presses & dies. R.T. Lane, Cley’d, O. 
Special wire mach’ry. Amer. Tool Wks., Clev’d, O 
Bowsher’s Balancing Ways. See ady., page 17. 


Just out: aluminum steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 

Engine for sale; 55 H. P. Watts-Campbell slide 
valve engine in good order; will be sold cheap. F. 
Berg & Co., Orange Valley, N. J. 








THE DEANE _ 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





Wanted—Party with facilities & guaranteed abil- 
ity to steamfit small steam eng. Liberal inducements 
offered. O. Tackman, 107 Main st., Yonkers, N. Y. 

For Sale—In a city of 30,000 population and five 
railroads, one-half interest in a good machine shop 
and foundry. Cause for selling, poor health. Ad- 
dress Shop, care AMERICAN MACHINIST. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





‘The | 

Bradley || sme 

P * one ple 
Cushioned 


Hammers 





The 


.| right a 








~ Never Questioned. 


| never been questioned. Some think the price is a 
little high, but no other manufacturer furnishes 


and strap, not a little crank pin. Slip sleeve for 
instantly changing length of stroke. 
cushions to absorb the concussion. 


BRADLEY & CO., SYRACUSE, N.Y. Branches at 
14 Warren St.. N.Y., and 96 & 98 Sudbury St., Boston. 


superiority of the Bradley Hammers has 


h. Anvil block made separate, not cast in 
ce with the main frame. Wide eccentric 


Rubber 
Helve, Up- 
nd Beaudry styles. Send for catalogue. 





WEISBACH’S MECHANICS OF ENGINEERING, 


Volume 3—Part 1—Section IT. 


Machinery of Transmission and Governors 


Translated by PrRor. J. F. KLEIN. 


400 ILLUSTRATIONS. 550 PAGES, Svo, CLOTH, #5.00, 


JOHN WILEY & SONS, NEW YORK, 


SEF EU BES 











SMOOTH 
John S. Leng’s Son & Co. NewYork. 








For Engineers, Architects, Sur- 

veyors, Draftsmen, Railroad 

Construction, and for Scientific 

and Technical Schools. For 
sale by ENGINEERING NEWS PUB, CO., Tribune 
Building, N. Y. City. 


FOR SALE 


ON EASY TERMS. 


A thoroughly equipped Foundry and Machine 
Shop. located in a flourtshing city In Eastern Iowa 
of 20,000 population. This property belongs to an 
estate and must be disposed of 


Address Lock Box 803. 


ML. Pleasant, Iowa. 


Almond Drill Chuck 


Sold at all Machinists’ 
f) Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington St. 











MACHINE AND FOUNDRY PROPERTY 


FOR SALE by order of the Trustees under the 
will of the late Jonathan Bourne, the large and 
well appointed Machine and Foundry Buildings, 
located at New Bedford, together with about 70 
rods of land. The Machine Shop is a three story 
stone building 100x50 ft , gravel roof, strongly built 
and well lighted, in full operation and can be seen. 
It contains one 45 H.P. steam engine, together with 
all the machinery and tools to be found in a first 
ciass Machine Shop. The Stone Foundry is 90x65 
ft., gravel roof, and is connected with the Machine 
Shop by a covered passage way. No better chance 
than the above is offered to parties seeking an 
opportunity to engage in the Machinery, Pattern 
or Foundry business 1n a live and rapidly growing 
City like New Bedford, that now ranks third as a 
cotton manufacturing center. For further partic- 
ulars apply to 


WILLIAM A. ABBE, Trustee, New Bedford, 
Or STANDISH BOURNE, Mass. 





L6G” BATE, 


Se 


BEAMAN & SMITH, 
PROVIDENCE, R. I. 





BROOKLYN, N. Y. 











He 
b STEKL.”’ Greatly increase your speeds and feeds; then compare 
oe, work you turn off with that done by any other known Steel. 
1is 
a B.M. JONES & CO., 


SPRBCtar, 
anc 
TITANIC 


STEELS. 


-_ 
— 


pw to get the best results with ‘R. MUSHET’S SPECIAL 
will make the first cost of “* Mushet’s”’ look insignificant. 
Sole Representatives in the United States. 


& 13 Oliver st., BOSTON, MASS, 
143 Liberty St., NEW YORK. 





GHA LES ‘MURRAY: 


‘8S ANN ST. 4+ NEW YORK- 
MANUFACTURERS 


with an established business who are desirous 
of removing their works toa place within an hour 
of New York City; with good water front for 
sites; with water and rail transportation, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 








THE CORLISS ENGINE, 
By JOHN T. HENTHORN. 


(Formerly with Corliss Engine Co., Proy., R. I ) 


7 
MANAGEMENT OF THE CORLISS ENGINE, 
By C. D. THURBER. 
UNIFORM IN ONE VOLUME, $1. Free by mail. 
This is a concise work fully illustrated, with 
directions for setting valves, running high and low 
pressure, and compounds; intended for practicai 
men. Fully endorsed by leading trade papers, 
Contains no advertisements, and no fakes of any 
kind. EGRERT P, WATSON & SON, Room 67, 
150 Nassau St., New York. 














@7 MAIDEN LANE, 
aoe Gieem. PATENTED 
CHICAGO, PHILADTLPHIA, LORDOE. / ee, 


iS 


ea = 
G, 


ASBESTOS CEMENT FELTIN 
Samples and Descriptive Price List Free by Mail. 








FOR LAGGING LOCOMOTIVE BOILERS. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States, 


HW. JORNS MANUFACTURING €0, 


DO YOU 


WANT READY MADE BUSINESS ? 


I have recently organized a Stock Company for 
the Eerpose of pushing the manufacture and sale of 
my Hickory Bicycle, and we find it impracticable to 
make in the same factory the various tools, &c., 
which have been heretofore made by me, and as lam 
bound by my agreement with the Elliott Hickory 
Cycle Co. to give my entire time and attention to 
that, lam obliged to dispose of the following, to- 
gether with all Patents, Patterns, Tools, Cuts, 
Stock on hand, business and good will. 

The Elliott Pamphlet Stitching and Tying Machine. 

” sid rill Press, 

Centering Attachment. 
Cutting-Off Tools, No. 1 and No, 2 
Tap Drill Gauge. 

Non-corrosive Soldering Fluid. 

The above may be had together or separately, and 
will be sold to whoever makes the best offer before 
July Ist, 

All pertinent (and possibly some impertinent) 
questions will be promptly answered by addressing 


STERLING ELLIOTT, 








For 
ERR I RAL Dies, Punches, Ta 8, 
As MAKERS OF ~~ Reamers, P 
DOK Cold Chisels, Lathe 
Pittsburgh, Pa Fl | E Tools, Shear Blades, 
Chicago, Ills. Milling Cutters, 
New York, N.Y. Etc., Etc. 


Improved Screw Cutting i ATHES 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and _ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 176 Highland Avenue, SIDNEY, OHIO. 











Tensile Strength upwards of 79,000 /bs. per sq. in. 


MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 


CAN BE FORCED HOT. 
Round, square, and hexagon bars for pump, piston rods, bolts and 
+4 re Oo Ni E screws. ‘Yacht shafting. lled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 
Z ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


Send for Circular. 19 & 21 CLIFF ST., NEW YORK. 


FINE TAPS, DIES, REAMERS, Etc. 


PLL LLL ee 














LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 
































D. VAN NOSTRAND CoO., 
23 Murray & 27 Warren St., NEW YORK. 
Sent by mail on receipt of price. 








All Kinds in Stock. 
Gold Medal, Paris, 1889. 
WILLIAM JESSOP & SONS, LD.) S* EWoEANE.~ "| 01 Sonn'st. New vor, 
STANDARD OIL CUPS. drag 
MACHINES. 
Office and Works, 
DYNAMOS FRY SEND FOR CATALOGUE (E.) 
s a 
A MANUAL OF 
A. J. WILKINSON & CO.|MARINE ENGINEERING, 
NINTH EDITION. 
One Buckeye Engine 14x24, 10 ft Thoroughly revised and enlarged, with many addi 
Fly Wheel, 21 in. face, in perfect 8vo, Cloth, Price, $5.00. 
Pat. KEY-SEAT orSPLINING GAUGE HE ‘ 
PATENT UNIVERSAL SCREW-CUTTING CENTER A RARE CHANCE. 
to one or more Manufactories employing a larg¢ 
American Standard Gauge & Tool Works} Dumber of persons, on the condition that they erect 


Machine Work 
FOR Hie QCHiné WOFKS, 
{3 to 24 Main Street, 

184 Washington Street, The Designing, Construction, and 

tional illustrations. 
order. 
DEPTH ANGLE AND From one to five acres of land within 12 miles of 
WILMINGTON. DEL. and maintaim Plants thereon. 


Manufacturers of 
FITCHBURG, 
BOSTON. MASS. Working of Marine Machinery. 
S. CURTIS PARK, 
J: wreraeco. HST DRILL GAUGE. Chicago, with ample Railroad facilities, will b: 
e- |, For full particulars address, 


DIES, &C, 
MANUFACTORY, 
METAL-WORKING 
- MASS. 
JUST PUBLISHED. 
FO R By A. E. SEATON, M. Inst., C. E. 
SALE. 
ALBANY, N. Y. 
Fine Machinists’ Tools. -E. Boston. Mass.—Send for Circular DONATED 
“RARE CHANCE,” 












Standard Measurements. 
wa 2 Care CHAS. H. FULLER’S ADV. AGCY, CHICAGO. 
48,000 





in Use. VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


CUTTING.OFF MACHINES. 


BETTS MACHINE Co., 
MACHINE TOOL BUILDERS, | 
WILMINCTON, DEL. 





Flat Bar Gauge. 


JAS, A, TAYLOR & CO. 

















87 Maiden Lane, NEW YORK. 





NEWTON, MASS. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. I. 


wim 











concencnn SON F 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


TEBERLIN IRON BRIDGE CO. 


Office and ili East Berlin, vote 








2s 


. 


I Op mn 


RE 





The above illustration shows an interior view of the Machine Shop designed and built by us for the 
Newport News a, Building & Dry Dock Co., at Newport News, Va. The photograph was 
taken looking diagonally across the Machine Shop into the gallery floor, and shows the 
first and second floors in the lean-to and the traveling crane in the main portion 
of the Machine Shop. The building is 10C ft. in width by 300 ft. in length, 
the central portion being 50 ft. in width, two stories high, with a 
wing on each side 25 ft. in width. The floor space in the 
central portion of the building is served by a 
hydraulic crane as shown in the illustration. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


AGENCIES: 
M. B. GRANT, WM. PAYSON, 


Enterprise, Miss. San Antonio, Tex. 





W. E. STEARNS, 
318 Odd Fel. Bldg., St. Louis, Mo 


S. W. BOWLES, Jr., Western Mgr. 
556 Rookery Bldg., Chicago, Il, 





NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for latest Circular. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


Vi ACHINE RY 
For Reducing and Pointing Wire 


corac.y ADAPTED TO POINTING WIRE 
DS AND WIRE FOR DRAWING 


For een or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
C. H. DE LAMATER & CO., 


FOOT WEST 13TH STREET, N. Y., 


Offer remaining tools at the following prices: 














Upright, Cushioned 





1 De Lamater Horizontal Boring Mill, 62’ 

swing, 18’ bed, and with three boring bars, $700. HELVE HAMMER 
1 No. 2 Silsby Rotary Pump. - 20 Run by Belt. 
125-ton Traveling Crane, 20’. 9146’ span, - — 1,200. Manufactured by 
125-ton Traveling Crane, 40’ span, 900. ENKINS & LINGLE, 
1 18-ton Traveling Crane, 40’ span, - - JOU. Bellefonte, Pa. 
Lot steel tools for Lathes and Planers. Your = 

choice at 10 cents per lb., or the lot at less 

price. “ 
1 36"° Dimpfel Blower, 2 20. | The SUPERIORITY of this" 
1 45’’ Dimpfel Blower, : F : : - 25. | yiammer is due to the excellence of design as regards 
1 No. 6 Sturtevant Blower, 30 


EFFICIENCY, Simplicity, and Durability. 
L.& R. WISTER & CO., 


257 South Fourth Street, PHILADELPHIA, 
Pennsylvania, U.S. A. 


1 700-Ib. Binary Ice Machine, with boiler, ne s, etc. 

2700-lb. Binary Ice Machines, to run with belt. 

Lot Propeller Wheels, from 22’’ to 8 8’ diameter, 
at half price. 

An assortment of Steam Pumps at very low price. 





LECOUNT’S NEW EXPANDING “MANDREL. 


Amateur’s Size, Mavsinist’s Size, 


Taking anything from g& H No. PRICE 
8 to 1 inch inclusive. : “ ” to : in. ber 
Price . $5.00 3 ; ie 9 ; 18 
Patented Dec. 25, 1877. 4(with screws)2 : F : 





IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET 
Cc. W. LECOUNT, SOUTH NORWALK, CONN, 
MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


Uuayd, Favucawen & Norroy ¢t, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this Class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The w hole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 to 106 Bates Street, 


THE EXPENSE. 


SPECIAL 








DETROIT, MICH. 








OU are cordially invited to attend 
* * 


PERSONAL. the event of the year 1891. Public Sale of Lots June 17th and 18th. 


KANAWHA CITY, WEST VA. 


(NEARLY OPPOSITE CHARLESTON, THE CAPITAL.) 





Coal, Coke, Natural Gas, Oi), 
10 000,600 Acres Hard and Sott 
of contented toilers. Kail- 
stiment, 


that zive permanency employment and happy homes 
Iron, Salt, Clays, Lime, Building and Glass Sand Stone 


RESOURCES 
Wood Timber, 60 vaneties. Mammoth Plants for hund 


roads and Steamboat Transportation. Truly a Solid Foundation for Protitable Inve 





eas 


Reduced Rates on Railroads. Ample Accommodations. Elegant Meals and a Band of Music Each Day. 


PURCHASERS TO THE AMOUNT OF $500 WILL HAVE THEIR RAILROAD FARE REFUNDED 
TAKE TWO DAYS PROFITABLE OUTING IN THE BEAUTIFUL AND PICTURESQUE KANAWHA VALLEY. 
> Pb ae fl) y is the place to invest and locate ° . " * * x 

IK A N A W I I A ¢ I I Y * . " rhe Central Spot of the Kapidly Developing South 


FREE SITES AND FREE FUEL. WRITE FOR MAPS, 


WHILCOME. 


PROSPECTUS, &c. 











| GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 
in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F. GLEASON, 
Also. Mfrs. Wood-wo rk 
ing Mac hing ary. 
2210 BODINE STREET, 
Philadelphia, Pa, 


Montgomery & Co. 
Machinists’ Tools 


AND SUPPLIES. 










105 Fulton Street, 





NEW YORK. ‘CITY. 





Bussell’s Patent Interchangeable Lathe Tool 


‘Time Saving. Easily Adjusted, 















No Bolts or Screws, 
For full information, address 


SS. W. REESE & CO., Sole Mannufrs., 
{62 FULTON STREET, NEW YORK. 


The Moore & White Co. 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


MFRS. OF 


The ‘‘ Moore & White’’ 
Friction Clutches 


eer 


Send for Circulars. 


and Miill- 
ing Engine, with new 
circular milling attach- 
ment, 
The States Machine Co., 
Newark, N. J. 

See their New Counter- 
shaft; Self-oiling Pulleys 
and Universal Joints. 


New Boring 
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BUFFALO fF 


<A 


_eecggenpsigsinega SSSI IPL IE LISS IIS LISELI DO 


66 Fh Ki CRIA IS SE, IP ARE 


BUFFALO FORGE CO., BUFFALO, N. Y.- 








JAS 


RGES 


|. UNIVERSAL RADIAL“ 
||) RADIAL DRILLING MACHINES 


= “= THREE DESIGNS. SIX SIZES 
| ,CMBODY ALL DESIRABLE FEATURES 


ceugy™ PRICES$450.2°% UPWARD 
qo UNIVERSAL RADIAL DRILL CO 


INCINNATI 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 

“1 Can be put on withouc 
disturbing the shaft and 
with the bushings will fit 
| various sizes of shafts 6’ to 
| 60’ diameter in stock. THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 


| COOKE & CO., Agent, According to Act of Parliament,) 
| MACHINERY & SUPPLIES. 


SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


Pda hig adn 
CESTER, WASP. 








= = 
= 


‘WOR 


uuwinesurers of set, Cap & 
Machine Screws, Studs, etc. 





252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England, 


American and European P. atents obtained at equitable 





ates. Special Fac Abad pe or Sal f Foreign Patents through 

'T) % ~ “pet N Taw W x ur London Hous 4 rnd inve Malo m is we rth « as much in 
163 & 165 Ww ashington St., Ne w York. Great Brituin as in eke f, S. Competent draftsmen em 
HEADQUARTERS FOR ployed on premises. We refer to well known men ip the 


machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 











Patent Universal Trimmer. 


Over 2800 in use, 


ORIGINAL IMPROVED 


Time, Saves Money 


The FOX 









WORTHINGTON 


Saves 


Pa Three Sizes, Four Styles, from 
Pra. New Patterns No Pattern Room 
anil mplete without Them, Seecut 
= ,] of Trimmer in our advt.in next 
KZ ‘4 week’sissue. Send for Catalogue 


Beware of Imitations, we 
wil a prosecute all In- 
fringements. 


THE FOX MACHINE CO., 


$25 N. Front Street, Grand Rapids, Mich, 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 
Henry R WoRTHINGTON 
S88 LIBERTY STREET 
NEW YORK 


Aihys 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


of Practical and Scien 
sand Cir 
e applied 
one apv 





tw Our New and Revised Catalogue « 
tific Books, #7 pages, 8vo., and our other Catalo gue 

‘ulars, the whole c overing over? Ln. anch of Scien 
ti > the Arts, Be — ‘free anc e stage rs auy 
part of the world who will Fermi A his ad iress 
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TMANOLER INDPLS 


Estabt ished in rner Lake & Kirtland Sts., Cleveland, 0 


CLEVELAND TWIST DRILL CO. p, (age keener act 


FOR TAPS, DIES, PUNCHES, CHISELS, 
HOWE'S" DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 








ADAMS 


PM Automatic Bolt-Threadg & Nut Tapping Machine 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
™ ence. The threading head is made entirely of steel. 
™ No links, levers, springs, caps, cases, blocks or die 
rings inoraboutthehead. Separate Heads and Dies 
Write for descriptive circular and price 





Furnished. 
a list to 


Pe Capitol Mig. Co., 125 to 137 Rees St., Chicago, Il, U.S. A. 








GRAHAM TWIST DRILL CO., Detroit, Mich. U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST ORILLS & CHUCKS. 





Send for Catalogue and Prices. 


DOUBLE SCREW HOIST, 


600 Ibs. to 20 Tons Senay 
carried in Stock. 


Full line of Cranes usu 
ally in course of erection, 
from the small single 
track and trolley, to 
all Traveling and Jib 

Radial ‘ae for Machine 
they 

Snecial Radials for 
Bridge Builders, 


Photosand Cuts on 


Endorsed by Practical Mechanics Everywhere. 


ne 





Iron and Brass 
Founders, 











ie Ce a ey Application, 
are SAS Nake a Specialty of ae ALFRED BOX & C0, 
NICE GREY IRON CASTINGS. Front, Poplar & Canal Sts, 


Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited 


Philadelphia, Pa. 


aaa SAW TABLES 





















IRR RRM ? . FOR 
, PATTERN 
aN = = MAKERS. 
ROYLE MACHINE 
WORKS, 
wrateges sem tote a 





L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer of Fine Tools. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 











STEVENS PATENT 
RELIABLE DIVIDER. No. 60 


Forged from heavy stock. Operated with 
a right ana left hand screw. Made with two 
tension screws, removing any back lash. 

5 inches, price per pair............81.50 

Ideal and Leader Spring Calipers and Divi- 
ders, [deal Surface Gauges, Depth Gauges, 
and Fine Machinists’ Tools. 

CH ustrated catalogue free to all. 
J. STEVENS ARMS & TOOL CO, 
P.O. Box 281. Chicopee Falls, Mass. 


tat QTILES & PARKER FRESD CO,, 


Middletown, 
MANUFACTURERS 


-; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 
>) E. W. BLISS COMPANY 
8 ») 8 5 j 
BROOKLYN, N. 


(LIMITED.) 
Manufacturers of 


Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 
WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, ey 
Springfield Mach. Too! Co.@ 
SPRINGFIELD, OHIO. 








Corrie 
oF 











Y. 


Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 


No. 19.—Adjustable 


Power Press. 


Beary in, 9in. Drop 


Trimming and Siit- 


Dies of all kinds, Squaring. 
ting Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 


Vertical and Two- Spindle Mill- 
ing Machines, Horizontal Boring ae 
Mills 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge and Ship 
Builders, Arch’! Iron Works, &c. 





No. 5.—Double Crank Press. 


Vertica) Milling Machine. 


FOR 








THE BUFFALO STEAM PUMP CO. 


BUFFALO,N.Y. 


. STEAM PUMPS 





MANUFACTURERS OF 


ee oR ee J Ss 














wOXeXI2 


THE CANTON STEAM PUMP CoO., ©4000 ™ 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 

NEW DESIGNS AND IMPROVEMENTS. - 
ABSOLUTELY First CLAss. 

Discounts and Terms on Application. 





Q/Xiex 2a 

















— fo 


sala ! 


By) a 


Duplex Mine Pump. 


JEANESVILLE IRON 


WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum ogy ok rtesian Well Pumps, 
Power Pumps, Etc., 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 





COMPLETE STEAM PUMP © 


Venluznatin 


IO SIZES tn M-7T0575 
TER SUPPLY TANKS. 
URE PUM 


SS PRICES * AND = | 


| ~Oore Makers « “Shisenwrive 
CIRCULARS ! 


@ LINCINNATILO. Van @ 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, ater Works, Rail- 
roads, Mining and Genera! Hy draulic Pur- 4 
—. Send for Circulars. JouN MAStIn & 

on, Sole Mfrs., 165-167 ist St. Jersey Citv, N. J. 








SPECIAL MILLING CUTTERS, REAMERS, 
DIES, TAPS, GEARS TO ORDER. 
GEAR CUTTING TO ORDER up to 60in. Diameter. 


ADJUSTABLE —— REAMERS. 





R. D. NUTTALL & CO. Allegheny, Pa. 
Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 








HEAVY AND LICHT 


CASTINGS. 


GENERAL MACHINE WORK. 


RRESPONDENCE INVITED, 


ALLENTOWN FOUNDRY & MACHINE CO., 


8d and Walnut Sts., ALLENTOWN, Pa. 











BLAKE DAMPER REGULATOR, 







4 
Oe 
os 
43. 
Boo 
ct t= 
=> 
Pulls 250 Ibs_ on es 
damper on 1-2 Ib. a2 
steam variation. 5 = 
eI - 


Guaranteed reliable and accurate within one pound varia 
tion. Has differential motion. No Diaph 


p Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Li 


y St., New York. 


BELLOWS 


Beam Micrometer 













Send for Catalogue to 
STANDARD TOOL CO., Atbol, Mass. 


J-A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Sartacing, Jaogere Tenoning, Mor- 
tising, Bo: haping, etc, 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re 
1d sawing Machines, Spoke and Wheel 
m= Machinery, Shafting, Pulleys, ete. 

: adie of the highest standard of excel- 
enc 


" W. H. DOANE, Pres. D. L. LYON, Sec'y, 





CINCINNATI, 
e O10, U.S.A. 








GE-37 
AD RAMA AG HINE NE es 


etn AG™-WoRKS 
FORSHEET-METAL,WIRE,PAPER & LEATHER. 
PEYMOUTH & JAY.S'S. BROOKLYN.NY. 








| Pear (ann Se 








The most irregular speed made perfectly uniform and 
ular. A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow gpeed engines and electric motorsabsolutely regular and 
reliable 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Office: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents; CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 


Roct’s Forse Blast Rotary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= © 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen. Ait, 2 168 & 165 


NEW YORK. 





eesti d ah : Washington St., 
(OOKE & C0., Selling Arts. 5 
In Writing Please Mention This Paper. 











MACHINIST 


15 





N NO PACKING NOR GASKETS U AS F D 2 


RIVETS 
For pamphlet describing construction and advantages of our boiler, address 


EXPANDED 2p REs 
HARRISON SAFETY BOILER WORKS, 


Juxe 4, NE 4, 1801] AMERICAN 
CAULKEED SEAM 
Germantown Junction, Philadelphia, Pa, 





NEW YORK, N. Y. CHICAGO, ILL. ATLANTA, GA. MINNEAPOLIS, MINN. 
41 Dey Street. LaSalle Street. 9 No. Pryor Street. 421 Guaranty Bldg. 
ee. THE LOWE ) 










FURNISHED BY 


RIATERS PORTE THE POND 


Has an Unsurpassed 


13 YEARS’ RECORD 
—FOR— 
SIMPLICITY, SEPARATOR. 
ECONOMY and 
DURABILITY. eumaieek is tee ae 


steam of all entrained 
water, and return this 
water to the Boiler, thus 
= cting a large saving in 
uel. 


Send for Description and 
Information on Heaters. 


_» BRIDGEPORT 
BOILER 
WORKS. 
BRIDGEPORT, Conn. 


W. ¢. YOUNO & CO. Siirainsirer it 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia. 





ect 





Send for Circular. 





Fond Engineering: Co, 


St. Leva 
Y> 


Chicago 
— -, 


ae’ 











Manufacturers of 
Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses aud 
other Machinery. 


ELECTRIC GENERA- 
TOR 


’ 










For_installation of Com- 
plete Power Plants. 











c 


PUNCHING -* SHEARING 
BOER MAKERS 


MACHINERY 
All - ' 




















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. “rad e-mary 


The best non-conducting material known for 
ScosSil MEaT 


= age bi and Boilers. Can be easily 
= ly reapplied. 


and repeated 
ITS PLASTIC WATURE INSURES PAN ABSO- 
LUTELY TIGHT JOINT. 


uires less thickness than” any ote 
at ng, and is therefore the CHEAPES 


FOSSIL MEAL CO., 2 Cedar Street, N. 7. 
_ GIESE, Proprietor. 


The HOPPES Lire-Steam Teed-Water Punier 


Guaranteed to Prevent Scale in Boilers. 
’ Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 














MANUFACTURERS OF Geared Combination Chucks, 
Jaws Reversible. 
Diameter. Capacity. : 
LATHE and DRILL) Ss ~ es:\¢ 
18 = 13 = a 
CHUCKS.: — 
ms a 
| senp FOR ILLUSTRATED GATALOCUE. es s. * 














O’BRIEN’S PATENT 
BOILER HEAD FLANGING MACHINE. 





Rapid Work. Pertect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr, Germantown, Philadelphia, Pa. 










Over THRE UNDRED 
sizes and sty Bo Chucks, 
made and kept in stock, by 


bee b ve 


f 
FORTY YEARS. ANDARD for 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
‘ Send for Illustrated Price List. 








JS 


A Perfec 


PRrEVERSIBLE 
_ FACE- PLATE vaws b 


Fe Cc 





stitute 


FOR 


DS oo oricKs 


tou EASILY ATTacHeD any STYLE gp 


MANUFACTURED By 104 Face PLATE. 


GO 


HE CUSHITAN WAKh, CO: HARTFORD, 





CHUCK ” 


IS UNEQUALED 
FOR 
ACCURACY, 
STRENGTH, 
DURABILITY 
and 
SIMPLICITY. 


Send for catalogue 
ot 


MERDBY Te 


OGGSON 
Ve 


Chucks, Stamps, 
Belt Clamps, 
Machinists’ 
Tongs, 
&e., &e, 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 
THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U. S. A. 














1115S. 15th 8t., 
PHILADELPHIA, 





ENERGY MFG. CO., 


MANUFACTORERS OF 
Rope Hoists, Friction-Driven Center 
Grinders, Drill Guide, Adjustable 
Clamping Blocks, Elevators, &c, 








SEND FOR CATALOGUE. 





BEVEL GEARS, 


Cut Theoretically Correct. 
. For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N 12th St., Philadelphia, Pa. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse Power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 Biver Street, NEW HAVEN, CONN. 


f Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


GRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 4 
lb. toashipload. Lubricating Graphite a spe- 
cialty. If youare at all interested in Graphite 
it will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 



































THE MORTON 


Lightning Key-Way Gutter 
| ahd Key Maker, 


Portable Key -Way 
Cutters and Portable 
Planers a specialty 
ranging in size and 






cuttin capacity from the 
smallest work to key-ways 5 
ft. long and 6 ins. wide. Over 
150 machines in use in the 

Wl") leading shops of this and 
i} other countries. For fur 


’ ther information address 
MORTON MFC. CO., 
Romeo, Mich. 

“ We have no machine in our we ovine 08 same cos et tmatonrns 
as much money as yours.” Epw. P. ALLIS & C 
Edwin Reynolds, Supt. 


INDEPENDENT CHUCKS. 


(See Am. Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
articulars of our latest improvements. Different 
rom other makes, and we claim several cane of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23S, Canal St., Chicago, Weatern Agt. 





Belt Power Air Pump and 
Condenser. 


TH fatal MFG. C0, 


NSULTING ano 
MECHANICAL ENGINEERS 


LIBERTY STREKT, 


WEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained uns with same 
economy as engine, 
Adapted toall kinds of En- 
gines. Send for Cireular. 


ALUMINUM 
$1.50 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA. 


Offer Aluminum, guaranteed to be equal 
in purity to the best in the market, at 
$1.50 per pound, in ingots. Aluminum 
sheet, wire and castings at lowest market 
prices, Correspondence solicited. 


















PLANER VISES. 
THE GILKERSON MACHINE CoO., 
HOMER, N. Y. 








POP SAE! 


YJ. £. LONERGAN & C 





PATENT OILERS, 


Government Regulation 
LTY VALVES, 


For Stationary, Marine and Locomotive Boilers, 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS AND J 
FINISHERS, 











Watson & Stil 





Double Plunger Hand 
Pump. 


204, 206, 208 & 210 E. 


DRAULIC MACHINERY <. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINCS, 
ACCUMULATORS. 





Iman, Mfrs. 
43d St., New York. 


Wheel Governing Valve. 































GO AE See Fe SA el Ra cae SIE 0 ~ Rei 





AMERICAN 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


Engine Lathes, Pattern Makers 





Metal Planers, | Lathes, 
Upright Drills, | | Pattern Makers 
Shapers, | | Saw Tables, 
Milling | Jig Saws, 
Machines, | Buzz Planers, 
Screw Machines, Steam Hammers 
Gear Cutting Helve Hammers, 
Machines, | | Bolt Cutter-. 
Boring Mills, Flather 20 Inch Engine Lathe. Bolt Headers, 


Chucking Lathes, Nut Tappers. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 


Unescal Lathe 2 Faner Tools 





NO FORGING. 
N4YOFINN 





“GIdWIL 


It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices, 


. pr 

FRASSE & co Deposited in the U. S. $845,000.00. 

a5 Policies issued giving full protection to Em- 

é ployers ag rainst, loss” by Claims from Employes on 

92 Park Row, New York. account of Accident. Rates Proportioned to Risks 

of Occupation. One Premium the only Payment 

2 during year. No Contingent or other Liability on 

FOR part of Employer. 

Substantial, Well Made, CHIEF OFFICE IN THE UNITED STATES: 


Low Priced, Patented, | 71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
rl 5, Boston: Samuel Appleton, 28 Central St. 
New YorK: Edmund Dwight, Jr., Gene ral Agent, 51 Cedar 


Street. 








With latest improvements, Lever, | MIDDLE DEPARTMENT; Tattnall Paulding, Resident Adviser; 
Combination or Wheel Feed, ad John G. Hooven, Manager; John M. Ash, Jr., General 
dress Agent, 416 to 420 Walnut Street, Philadelphia. 

CnicaGco: Geo, A, Gilbert, 226 and 228 La Salle St. 


Sibley & Ware St. Lous: F. D. Hirschberg Bro., 120 N. Third St. 


American Gas Furnace Co, 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
~ mechanical operation requiring 
igh, even and control- 
lable temperature. 


% No. 8O NASSAU STREET 


NEW YORK. 


KING MFG. CoO., 


Stee] ™ Punches, Tube Expanders, Packer Ratchet Drills, Tube Cutt m4 


" Tube Brushes, Ete, 


screw puxcn, WRITE FOR PRICE LIST. 


ERIE, 11th & 12th STREETS, - - = 












ROLLER EXPANDER. 
JERSEY CITY, N. J 


/ HURLBUT’S 
/ Patent Cut- 
= — ting-off 
——= and Cen- 
tering Machine. 


Sizes 2’, 3’’, 4”, 6’, 6”. 

‘§ MADE BY 
Hurlbut & Rogers, 

South Sudbury, Mass, 


_ KEY SEATERS 










Established 1845, 


= BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


i MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO.., 


Worcester, Mass., U. 8S. A. 






SEND FOR CATALOGUE D. 

















S P<, AGENTS IN ALL THE PRINCIPAL CITIES. 
ee _.. SOUTH BEND : INDIANA. 


Rack-Cutting Atta Attachment 
Key-Making Machines, 


Giant Key-Seater | Co. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for seenpiietey ne 
= effective work. DAV 
= COWGILL IRON WORKS. 
Omaha, Neb. 


fdr inventions procured. 
Litigation, Searches, Opin- 
ions, &c. Trade Marks, La 
bels, &c., registered. 


J. NOTA McGILL, Attorney-at-Law, 
ATLANTIC BUILDING, WASHINGTON, Ay Cc. 


WOOD WORKING MACHINERY 


Fen: Hus, FE HEEL, acoN 
Ty, CA ice FACTORIES, SHAFT 


eocceecrtecc soy |CUREKA TEMPERED COPPER CO. 


WECK YORE MacHine? a> NORTH EAST, PA 
fuRNITURE PLANING- mitt }( MANUFACTURERS OF 


Z 
Ly 
Redcat ncaeiuaiiay | WILSON’S EUREKA BABBITT. 
ENTRIFU L L a 
oS 'Deriance machine WORKS, Mima age Coe olay 

















Satisfaction Guaranteed in Every Case. 


CataLocu eS 
















Macy HINE TOOL, co 
. BUD 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 


DESIGNED FOR EXTRA HEAVY DUTY. 


ENGINE LATHES, IRON PLANERS, RADIAL DRILLS, 

TURRET LATHES, IRON SHAPERS, DRILL PRESSES, 

PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 
CHUCKING LATHES, SCREW MACHINES, POST DRILLS. 


THE LODGE & DAVIS MACHIIE T00L C0. 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, CHICAGO HOUSE, ST. LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68&708.CanalSt. 823 N.2dSt. Market & Water Sts. 


Sole Agent for Great Britain, 
ALFRED HERBERT, 
























All Planers reversed from both sides. (See Advertisement 


General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 


Coventry, England. 








on page 20.) 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford 
Lip Increase Twist Drills. MASS. ’ 


Manufacturers of Morse Patent Straight- 





Solid and Shell Reamers, Beach’s Paten 


t Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F.E. REED & CO. 
Worcester, Mass. 






~ et 
NGINE Lathes, Hand Lathes, Foot Lathes, and Milling Ma 
chines. Agents, MANNING, MAXWELL & MOORE, 111 
ORK. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


LIBERTY STREET, NEW 

















ENTICE BROS., 


PR 
Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 


riety of 
tured in the world. 
Worcester, Mass. 


tS IMMEDIATE DELIVERY. 


| 15” and 18” Crank SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work. Sold subject totrialin your 
shop. Send for Price-List Catalogue. 
Ww. F. & JNO. BARNES CoO., 
Address 1995 Ruby St., ROCKFORD, ILL. — ‘= 


Barnes’ Foot-Power Machinery, 


Complete outfits for Actual Workshop 
Business. A customer says: “Consider- 
y ing its capacity and the accuracy of your 
No. 4 Lathe, 1 do not see how it can be 
produced at such low cost. The veloci 
pede foot power is simply elegant. I 
ean turn steadily fora whole day, and 
at night feel as little tired as iti had 
been walking around.” i 
Price List Free. 

%, W. F. & JOHN BARNES CoO., 

~ 1995 Ruy ST., ROCKFORD, ILL. 











































BOWSHER’S BALANCING WAY. 
” 3 Sizes { For bench and 
and floor use. 


Styles. 





' ‘” Bench Style. 
Anewidea. A time saver. A tool to take 
devices in present use for balancing pulleys, armatures, cut- 
ter heads and rotary parts of machinery in general. Sub- 
stontial. 


the place of the 


Descriptive | 


ANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 


NEW HAVEN M 











JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in ee 


Iron Working Machinery. 









PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 





Complete Universal 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


KEMPSMITH 
Machine Tool Co, 


MILWAUEEE, WIS. 





“7a ry 
GAGE MACHINE WORKS, 


MANUFACTURERS 








FOX & TURRET 
LATHES 








THE GARVIN MACHINE CO. 





ER. 


AR CUTT 
, used in telegraphic and mathe 


E 


shets, ete 


G 











, 


WORKING MACHINERY. 
LAIGHT & CANAL STS,, N. YW. CITY, 


SMALL 


This handy little machine is intended for rapid and convenient 


cutting of light gee 


MANUFACTURERS AND DEALERS IN IRON- 





GEAR AND RACK CUTTING A SPECIALTY. 


matical instruments, ete. 


T ON APPLICATION, 


NEW PATTERN! 


CATALOGUE SE 








WRITE FOR PRICES. 


Con vor wr 


—>~ = 


THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLUM STS.. CINCINNATI. O. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Dritting Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 















METAL 


PLANERS &SHAPERS 
A SPECIALTY. 


Send tor Descriptive Circulars 
and Price Lists to 


The Smith-Siik Machine Tool Co, 


KENTON, itis 
Ohio mays 








P, BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 





D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. * MARK, 


PIPE CUTTING & THREADING MACHINE: 








Pe Me 
Beware of Imitations. 
None genuine without our 

Trade-Mark and Name 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 





21 Atherton St., YONKERS, Was 
Price $8 ~ BARKER'S 





NO BELT. CENTER GRINDING 
Hache, MACHINE. 
Guaranteed, Manufactured by 


Ws. Barker & Co. 
CINCINNATI, O. 

SEND FOR 
CIRCULAR, 





PATENT FRICTION SHAPER. 


17 INCH STROKE. 


Double racks allow- 
ing shaft 24 to pass 
through base. Adjust- 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in phosphor bronze 
wheel. 

Weight, 1300 lbs. 
Write for Prices. 


1,0, Wright & Sons, 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N. Y. 


CURTIS 










ns 


‘ 






0 


Send for] 
Catalogue 


"\) ‘aodospiig “SN Uspae 


ust) 





WHAT DO YOU WISH TO BUY? 
We will furnish, without cost, Catalogues and Price-Lists of 
all the leading houses inthe U.S. who deal in the article you 


wens. OSGOOD & WILLEY CO 


° 
-OTTFR BUILDING, NEW YORK CITY. 


a td a er Fie 


E J cortiwateicrron SYRACUSE.N.Y 3 : 3 
phd bith 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 





pry 
au. 


Par, 


es6s 























Accurate. Send for circular. Wo Invite Comparison for Accuracy with all others. 
N. P. BOWSHER, ‘SOUTH BEND, IND. A SPECIALTY. WATERFORD, EVERY SCALE GUARANTEED. SEND FOR LIST. 
Manufacturer of Specialties in Wood and Metal. a. ¥- WORCESTER, MASS. COFFIN & LEICHTON, SYRACUSE, N. Y. 
ef. ¥ 
oO oe, 4 <“ 
Z S A 42 \% =) € 
ZBaAare £22%\43SGQ 0 
a % A Baws © Or . 
= se". + 
¥ er 3%? © 












4, 5 and 6 Ft. SWING. 


Samy AS 


H. BICKFORD, 
LAKE VILLAGE, N. H. 





BORING AND TURNING MILLS, 





BUT 
~ eV x wy 
4 4 s 
Ghe AN. Ul, World, 
NEW YORK, MAY 7, 1891. 
Jenkins Bros. and find it reliable; in 
== fact, so reliable that it 
GENTLEMEN * is only necessary to look 
In relation to yourin- &t the steam gauge to 
quiry regarding the sors the position of 
ze a ae Camper. so positive is its 
MASON DAMPER REGULATOR working. Yours truly, 
we have had it in use M. B. HULL, ~ 


several months on the Supt. of Machinery, 





three 200 H.-P. boilers, | New York World B’ld’g. 
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WILLIAM SELLERS & Co., incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES, 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adj _ Injector of 1876. 
Self-Acting Injector of 1 i ‘ixed=Nozzle Auto- 
matic J Res onal of 1885. 


INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER CO. 








ee ie 
OHIO. 












Double, Single, Angle- 
Bar, Gan Horizontal, 
Twin, Koller, Spacing 
Gate, Muluple, Belt and 
Steam Driven 


Punches and Shears, 
Over 300 Sizes. 

POWER : 
CUSHIONED 

HAMMER, 





‘DADOTVLVO MAN HOA ANAS 





Angle Lron Shears, 





THE OPEN SIDE IRON PLANERS. 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 


Sizes 80” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MO 
THE NATIONAL MACHINERY CoO., 


TIFFIN, OHIO. 


Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 
$ Sizes and Styles of Washer Machines, 
3 Sizes and d Styles of Some Machines. 
ink Machines. 
3 Sizes of Car Pin Machines, 
7 Sizes and Styles of Wire N, Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 


CATALOGUE SENT ON APPLICATION, 


L&ES 
ra FFELE ae Co, 


fl 
FACTORY, HOBOKEN, N. J. i: 





































ery. per 

cent. of the friction overcome 

ws this device. a0 
guaranteed 


JOSIAH ROSS, 


Manufacturers of 


Drawing Materials, Etc, * | | 








1443 te 
Supertor Swiss Drawing Instru- * ney 1489 
ments, Extra and a at A eee _ 4 
German Drawing Instruments 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Niagara 
Process Ba ers, Scales, Triangles, T Squares, 8, Drawing Boards, Street, 
Standard Ero file, and C ross-section I ‘apers. Buffal 
uffalo, 
Catalogue to professional people on application. N.Y. 





ni th Sit PHOSPHOR-BRONZE 


NUFACTUR 
ADE MARKS INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO, LIMITED 
vo 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| Bro NZE IN THE UNITED STATES AND OWNERS 
OF THE __ OF THE U S PATENTS. 


~THEINDISPENSABLE LATHE DOG. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,34” to 134’; No. 2, 44” to 214”; No. 3, 1” to 8144”. 
87.50. Per Set. 

These DOGS can be attached after the work is cen 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 


607 Market St., PHILADELPHIA, PA. 


RITTENHOUSE FATENT ADJUSTABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 


Or other Structural Iron Workers, 
Designed for either straight or 
curved work. 

Prices and descriptive circular 
sent upon application. 

C. RITTENHOUSE & SONS. 
NORRISTOWN, PA, 
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BEMENT, MILES & CO,, 


PHIL HP sen IA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS 
LOCOMOTIVE. AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 


THE RILLES & JONES C0, . “srs MACHINE TOOLS. 


WILMINCTON, 
DELAWARE, ALL SIZES. 



















FOR 


Boiler Mak- 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builders, 
Etc., Etc. 





NGTON (DE: Le “AW. SEG 











eee \ 
Gah ENE 


nannura ee umeAS is 


pay eerepeomes 
REA 


ORCMERTA DRILLS. 


Sos, 


CFO 
ae CATALOGUE, 











“Tee CHAMPION BLACKSMITHS Leven FORGE 


WYMAN & TLL _ 


WORCESTER, MASS. 


DROP FORGINGS. 


ACME MACHINERY CO. 
,LEVELAND, OHIO 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI = CENTENNIAL. = 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LIQHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 
Pat. Oombined Surface Oon 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &eo. 


LACKAWANNA 


























PAT. DEC. 5, 1882, 
PAT. DEC. 4, 18838. 
PAT. AUG, 25, 1885. 
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ROSE POLYTECHNIC INSTITUTE. 


ERRE HAUTE, INDI OL OF ENGINEERING, 
‘ ell endowed, well pny Mie partments of Civil, GREASE CUP 
_ ‘hanical and Electrical Engineering, Chemistry, 
yrawing. Extensive Shops and Laboratories. Ex- 
penses low. For catalogue address H, T. Eddy, Pres. Will Save its Costin Oll 


alone Several Times 

per Annum, 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PBEVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
A lubrication of machiner Works 

m N equally well in every possible 6 position 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 





ABSOLUTELY DRY STEAM 
CAN BE SECURED BY USING 


Straight Line awiemaga opera. 


Wi mn 




































es ’ 
S00 feet in tenet meine 00 fe = CLOUGH $ PATENT 
restr a el "( ¥ DUPLEX GEAR CUTTER 
other steamer lines. One pair of these Cutters cuts a 
Send for Circulars to Wheels fd sy hangeable gear 
JOSEPH DE RYCKE, ~— rom 15 teeth to a rack in 
145 Broadway & 86 erty St, For circular and prices, address 


TOLLAND, CONN. 


THE STRATTON 
SEPARATOR 


DELIVERS 


DRY STEAM 


To your engine or for any othet 
urpose, no matter How LONG 
OUR STEAM PIPE, or how 

much your BOILER MAY 

PRIME. An absolute safeguard. 

A source of economy. 


—THE— 


Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 












ye, DAY STEAM. 


Simpson's Centrifugal 
Separator and Trap. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used fe 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for al] pur 
poses where Dry Steam is necessary 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
= Tilustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. 





Address, BUCKEYE ENGINE CO., Salem, Ohio. 
* 40 TELEPHONE BUILDING.) N. W ROBINSON, 154 Washington St., Chicago, 11] 


SALES AGENTS : W L ‘SIMPSON, 18 CORTLANDT STRERT, N. nt ROBINSON & CARY COMPANY, St, Paul, Minn. 


KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA, 
Gole Licensoos and Manufacturers for New Jorsey (South of Tronton), Eastern Peunsylvanis, Delaware, Maryland, and Virginia 


THE ALBANY STEAM TRAP Co 


BOILER PURIFYING APPARATUS. 
uaawractunens OF = DUPLE X 
WATER FILTERS 


RENE WABLE 
SEAT VALVES PUMP GOVERNORS 


RETURN 
STEAM TRAPS 


Senp For Gurcucars, 

















ALBANY STEAM TRAP CO. ALBANY, N.Y. 
“OTTO” GAS ENGINE WORKS. 
Heavy 


SCHLEICHER, SCHUMM & 60., 
Slide-Valve Engines 


33d and Walnut Sts., PHILADELPHIA. 
Branch Office, New York Agency, 

and Saw-Mill machinery, of 
the highest class, all sizes. 





161 Monroe St,, CHICAGO. 18 Vesey St., N. Y. 


LANE & Bovey Co., 
CINCINNATI, O. 


FLEXIBLE METALLIC FILLET 


For PatreRN Makers. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., 


THE 





Over 36,000 Engines in Use 


34" 


Guaranteed to consume 2% to 73 per cent. less Gas 
than any other Gas Engine doing the same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
sequel by any other engine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, 


Pa, 
























“STEAM ENGINES.” 


Fu.vanieP 
CONTRACTS ey 7 





FRIGK COMPANY ier 


WAYNESBORO, PA. 





Fei bari Engine, 


* NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING | JaMMNr EDS ro. 
MACHINERY. SRS : 4 ey 


A GENUINE “CORLISS.” 











Send for Special Circular. — 





SOUTHWARK FOUNDRY & MACHINE CO., 


PHITI, ADEI -PHIA, 


PE NNA. 








Boilers, Blowing & 
Tanks, Reversing 
Engines 
Steam g ied 
Centrifugal 
Hammers, Pp 
umps, 
Heavy | " Steam 
Castings. | : 7 wae nai! Pumps. 
SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. DURABILITY, CLOSE REGULATION. 


THE JAMES LEFFEL & co. a 
IMPROVED UPRIGHT and HORIZONTAL ©} 


ENGINES & BOILERS 7 
Aj 


3 To 26 HORSE POWER. 
STRONGLY i 
jor SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. 
SPRINCFIELD, OHIOor NEw YorkK City 














aASILNE EIGINES| MACHINERY 


SMALL, BUT HUSTLERS. 
IN STOCK 


A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO 


For Iron and Brass work. 
Improved heavy patterns. 
Fine Tools for accurate work. 
Boiler Makers’ Tools, 
Second-hand Tools taken in trade. 
Large stock of second-hand all kinds. 








THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE 
DP At a very Low Price, 


Manulactured by 







cnaow v w. Twi Send for Special Catalogue. 


25 Whitney Ave., WIR, Conn. 
snd for Price before Purchasing Else 


ALSO VE RTICAL AND YACHT ENGINES. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies cons free to any address on receipt of Ter 


Cents in Stamps (for postage). E. P, BULLARD’S 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK, 








SUCCESSOR TO 















Chas. A. Strelinger & Co,,¥90° Detroit, Mich. | n. v. mach’y Warerooms. 
LATHES, E.P. Butcaro, Prop’r. 


Turret MAcuiNEes. BRIDGEPORT, CONN. 


Borinc AND TurNING MILLs, BripGEPORT MAcHine TOOL Works, 


AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 
THE LEFFEL WATER WHEEL & ENGINE CO. 
> SIDE- CRANK 


= ENGINES 
RETURN-FLUE BOILERS 


8,12,16, and 20 Horse Power. 


High in Grade. Low tin Price. Strictly firste 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 


Address us in full as follows: 


So” THE LEFFEL WATER WHEEL & ENGINE CQ 


SPRINGFIELD, OHIO, U.S A. 


































Cea NOONTNER TE Rae Ebert co’s ws wo = 
SELF- CONTAINED 7 = 

pe STEAM ENGINES | Bi Sik 
12t080 H.P.in Stock | fom NEW > z 

BOILER: i pe STANDARD sO oF 

~ “ 

7 on OILERS m Fs PUNCHE S . Me] — 3 

una Z palate delivery. n\ 2 m = 4 * 

CHANDLER& TAYLOR | CO: INDIANAPOLIS, ND. | ae - ee | 

OFFICE, 15 CORTLANDT ST., N. Y. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY, 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 

This Company has purchased of MK. FRANK H,. BALL, formerly of Erie, Pa., 
his engine governing and other devices, and is engaged in building and equipping 
new and modern shops near New York; it will be prepared on June Ist to take 
orders for Ball Engines, built under Mr, Ball’s personal supervision and with 
his latest improvements, 

After May 6th, the business, firm nameand good wili of CHAS, R. VINCENT & 
co., who for the past three years have had the agency of Kall Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY. Mr. Vincent will 








become its Secretary, and Mr. Smith have charge of its interests at Cincinnati. 
FRANK H. BALL, V. Prest. and Gen’l Manager. THOMAS C. WOOD, President. 


















































AMERICAN 


MACHINIST 


[JuNE 4, 1891 











BROWN & SHARPE MEG. GO,, 


PROVIDENCE, R. I. 


IMPROVED SCREW MACHINE 


for making screws, turning, boring and facing 
bushings, tapping and facing nuts, making 
washers, pins, etc. 

In many instances this machine is used in- 
stead of an Engine Lathe, and effects a saving 
of 25°% to 50% in the cost of work. 

The spindle boxes are steel, hardened and 
ground inside and out. The spindle is also 


“> Hartford, Conn. 3+ 
MANUFACTURE 


PLANERS 
To plane 16 in. x 16 in. x 3 ft., 


to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR « SHAPERS , > 


With6 ay x 10 in. stroke. 


‘THE PRATT & WHITNEY COMPANY, 


SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
ceeds automatic. 


PRICE List 
--AND— 
Discount Sheet 
SENT UPON APPLICA- 
TION. 


; WESTERN BRANCH. 
100 West Washington St, Chicago, Ills, 





steel; its front bearing is hardened, and both 
bearings are ground. Diam. of hole through 
spindle, 21-32’’; 6 holes in revolving head, 13- 
16” diam.; length that can be milled, 344”. 

Illustrated Catalogue, showing full line of 
Screw Machines usually kept in stock, mailed 
on application. 


S. A. SMITH, 


Western Representative, 


23 So. Canal St., CHICAGO, ILL, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ripe Ceabadees? aioe ‘TOOLS. 
—} BORING AND TURNING MILLS 
woues rom wee if we ng 


s A SPECIALTY. 
NI 








— gl 
Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 

_ tained. Boring Bars counterbalanced 

i at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 





12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
136 & 138 LIBERTY ST. 705 ARCH ST. 


CHICAGO, 
PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK. 








THE YALE & TOWNE MFGCO. 
STAMFORD CONN 
NEW YORK. CHIGAGO PHILA. BOSTON 


The Original Unvulcanized Packing 
CALLED THE STANDARD <Aa.tsthePacking by which at 


Accept no packing as JENKINS PACKING unless 
stamped with our‘ Trade Mark.”’ 





JENKINS STANDARD PACK 


N STRE 


108 MIL .K ST ie rs et Bi IBTON. 
i 21 NORTH FIFTHS , PHIL 


31 & 33 N. CANAL sT., ‘CHIC xGO. 


FA PISDIRE May mint 





The increased demand for our Improved 
Machine Tools in the Iron District of Penn-| 
sylvania has decided us to open in the city of 
PITTSBURGH, a store for the Exhibition and 


Sale of our Labor-Saving Machine Tools. 


THE LODGE & DAVIS MACHINE TOOL CO., 


COR. WATER & MARKET STREETS, 


A. MULLER, Sec., PITTSBURGH, 


Manager. See Advertisement on page 16. 


PA. | 





OTHERS can copy, but they 
Cannot Excel. 


THE 


COURRARDT STA DRILL PRES, 


2 , 37’’, 43, 52”, 


22 , 


Used by the U. S. Government 


ALL THE LEADING FIRMS: 


WRITE TO 


GOULD & EBERHARDT, 


NEWARK, N. J. 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
__.’ Packer Boiler Ratchet Drills, 
Y Packer Auger Ratchet Drills, 


DROP FORGINGS 


Of Every Description, of Bronze, Copper, Iron and Steel. 


WARNER & = | RANUTYE 
| AG, MAL Me 


CLEVELAND, oWIO, | Sarees TOOLS AND SUPPLIES, 


’ MACHINISTS” INISTS’ 
Machine Tools 


FOR 


lronzBrass 
Work. 


AT ns BONE 
, Send for 
Tilustrated 
Catalogue. 
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' Vertical Mill. 
Y ing Machine. 


The Celebrated 
F.E. BREED | 
=* 16-inch Swing : 
Engine Lathe. 
wlll a 
111-113 LIBERTY 8T., NEW YORK. 


We carry the largest line of Tools and Supplies in the City. 





S. A. 
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on application. 
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Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Band 


Lathes, Planers, Drils, 
or anything in Machinists’ Tools 
\ or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


>I AN FRS SPUR CEARED 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The C. A. CRAY ta 


_ 479 Sycamore St., _ CINCINNATI, ao 


J. M. ALLEN, PRrEsmeEnt. 
Wo. B. FRANKLIN, 
rE. &. 
J. B. 


VICE-PRESIDENT. 
ALLEN, SEconp VICE-PRESIDENT. 


PIERCE, SEcRETARY & TREASURER. 





GEAR WHEELS and GEAR CUTTING 
of every description, all sorts, all sizes, ready made, 

made to order. Send for catalogue. Send for esti 
mates. Send $1.50 for new Treatise on Gears. 


CEORCE B. CRANT, LEXINCTON, MASS. 






































16” x 6 Engine Lathe. au" x x xe or Lathe, 


MactiNe S2 paca ast Conn 


Manufacturer 
—of— 


APS & DIE 


14” x 6’ Engine Lathe. 
Wee =a 


HENDEY 








iJ.M.CARPENTER = 


S TILLED 
PAWTUCKET.R.I. d, 





